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WORKING «até “CUT-OFF WHEELS 


CONFIDENCE 


Operators get a great kick out of using these 
new, ultra-thin, amazingly strong Electro 
CUT-OFF WHEELS. 

They sock the loads to ’em with absolute 
confidence in their own safety because they 
know that, with. resin-bonding, we finally 
solved the problem of achieving tremendous 
strength in wafer-thin wheels. 

Instead of the boredom of nursing and wait- 
ing for the cutter to worry its way through the 
cut, they get a thrill out of watching these new 
Electro Cut-Off Wheels wade right through 
hard or soft, thick or thin metals or ceramics 
(under wet or dry conditions) in seconds in- 
stead of minutes. 


WHEEL TRUTH 


Precision in processing, bonding and forming the abrasives 
into these sensational new wheels, achieves ‘‘wheel truth’’ in 
a remarkable degree. Spots of varying density and hardness 
do not occur. Uniformity is maximum throughout. This uni- 
formity, balance and minimum removal of material, because 
of narrow cut, assure long life. The narrow cutting also in- 
creases the cutting speed of the special processed grits, with 
gratifying gains in production per man-hour. 


WHEEL BALANCE 


Uniform density and precision-forming balance these wheels 
so accurately that vibration ceases to be a problem. With vi- 
bration so splendidly minimized remaining side friction is not 
enough to cause over-heating. Resulting cuts are so clean, 
finish along the cut-offs is often sufficient. The high cutting 
speed, minimum material cuts and great reduction in wheel 
breakage, achieve a wholly 

new degree in cutting-off 

economy 


For Complete Details, Write On Your Company Letterhead for a Copy of the Most Talked 
Of Catalog in Industry, Our New Grinding Wheel Catalog-Handbook, No. 645. 


MFRS. © KILN FURNITURE * REFRACTORIES * CRUCIBLES * GRINDING WHEELS 


West Coast Warehouse 
Los Angeles 





FOUNDRY PRODUCTS, 


DELTA CORE & MOLD WASHES 


BASE MATERIAL 


Mix with silica flour and water 
to produce finished base. 


e 
FOR STEEL 
STEELKOAT 
SPECIAL CORE & MOLD WASH 


& 
FOR ALUMINUM 
GRAKOAT A-1 


; « 
FOR GREY IRON AND MALLEABLE 
GRAKOAT — BLACKOAT 


e 
FOR NON-FERROUS METALS 
NON - FERRUSKOAT 


s 
FOR ALL SAND CAST METALS 
THERMOKOAT — It’s Plasti-Lastic 


OTHER DELTA FOUNDRY PRODUCTS 


PARTEX (Nut Shell Parting) ¢ LIQUID PARTING e CORE ROD 

DIP OILS ¢ CORE OILS AND BINDERS ¢ SPRAY BINDERS 

NO VEIN COMPOUND e MUDDING AND PATCHING COMPOUND 
SAND CONDITIONING OILS ¢ CHILLKOAT 


Here they are... 


REASON NO. 1— Delta Core and Mold Washes “Anchor” them- 
selves by penetrating from 3 to 5 grains deep into the sand. 


This bond between the wash and the sand...a distinctive DELTA 
characteristic... produces an expansion-resisting coating essential 
to the production of finer finished castings. 


REASON NO. 2 — The hot strength of Delta Core and Mold 
Washes increases with each degree of temperature rise from 
1800°F to 3000°F providing maximum critical hot strength for 
all foundry applications. 


The higher hot strength of DELTA Core and Mold Washes elimi- 
nates surface sand fissuring, excessive sand expansion and distortion. 


REASON NO. 3—No gas leakage through Delta Core and Mold 
Washed surfaces. Gases produced by decomposition of organic 
binders in the core sand cannot leak through Delta Core and 
Mold washed surfaces to contact the molten metal. 


Only DELTA Core and Mold Washes provide this unique and 
all-important insurance against defective castings resulting from 
gas leakage. DELTA Core and Mold Washes insure more perfect 
castings with finer finished surfaces. 


Bulletins on the various DELTA Core & 
Mold Washes, their characteristics and 
how to prepare and use them, are available 
on request. Ask for information regard- 
ing any of the Core & Mold Washes and 
include, also, any questions you may have 
relative to specific applications. Our tech- 
nical staff will gladly cooperate with you. 


DELTA OIL PRODUCTS CO. 


MANUFACTURERS OF 


INDUSTRIAL & AUTOMOTIVE OILS, GREASES & COMPOUNDS 


MILWAUKEE 9, WISCONSIN 
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AVAILABLE FOR PROMPT 


SHIPMENT 
O 


LAKE SHARP SANDS 

A.F.A. fineness #47 & #66 

Artificially Dried & Screened 
* 


JUNIATA BANK SANDS 
A.F.A. fineness #95 


WILMOT BANK SAND 
A.F.A. fineness #63 


Artificially Dried & Screened 
* 


SILICA SANDS 


from 


Illinois, Wisconsin, Michigan, 
Ohio and New Jersey 
Washed, Dried & Screened 


ORDER NOW! 





Why experience the annoyance, higher handling 


and freight costs, which result from sands loaded 


with frost and often ice? With such sands foundry ~~ 


costs are higher, cores and molds usually not up to 


your standards! 


Look to Great Lakes for thoroughly dried (moisture 
free) accurately graded sands. Many foundries use 


Great Lakes dried sands the year around. 


A Great Lakes man who knows foundry sand prob- 
lems will be glad to consult with you. Your inquiry 


will receive immediate attention. 


Great Lakes foundry Sand Co. 


UNITED ARTISTS BUILDING 
DETROIT 26, MICHIGAN 


MEMBER OF 


American Foundrymen's Association National Industria! Sand Asseciation 
American Ceramic Society National Association of Manufacturers 


Foundry Equipment indiana State Chamber of Commerce 
Meonvfacturers Assoc., Inc. 


MINERS—PROCESSORS—FOUNDRY, METALLURGICAL AND SAND BLAST SERVICE 


AMERICAN FOUNDRYMAN 








DECEMBER, 1945 VOL, Vill, NO. 5 


Page 
Who Are the Authors in This Issue? . . st co | oe aks aoa Pe ~ 
Interest Running High in 50th Anniversary Diente Sinan EY ee a" ee 
A.A. Heat Tramfer Committee Report. . .. . . 2s es esr s & 
1944-45 Sintering Test Committee Report. .............. 3 
Timestudy and the Supervisor, by Phil Carroll, Jr. . . . . 40 


Effect of Heat Treatment on the Endurance Limit of Alloyed Gray Cast Iron, by 
ty ke RE le aot alee ca a 44 


Comparison of the Common American and European Wiiitien Casting Alloy, by 
L. W. Eastwood, James A. Davis and James DeHaven . . . 54 


Minimum ~~ nein —— to Insure a Quality, by E. C. 
Osborne . . . 69 


go <a we. > a: CSL ae Ee Se ae. Fa 
A.F.A. Chapter Activities . . . Be el red, ORES Lelie - at ahaa a 
Schedule of December- January Chapeer Mesias RN a oe Ne ge ee a eS 
Abstracts of Current Foundry Literature .........:.2.2.2.2. 8 
RF ee ee a ee eee, 
New Literature 

Index to Advertisers 


The American Foundrymen’s Association is not responsible for statements 
or opinions advanced by authors of papers printed in its publications. 


Published by the American Foundrymen’s Association, Subscription price, to members, $4.00 per year; to non- 
Inc., 222 West Adams St., Chicago, Ill., for the purpose members, $6.00 per year. Single copies, 50c. 
of presenting Association and Chapter activities. Published Entered as second class matter July 22, 1938, at the post 
monthly. office at Chicago, Illinois, under the Act ‘of March 3, 1879. 


CN reece emeeeaemesemeemeeemiemmenaen aaa eee 


A.F.A. NATIONAL OFFICERS 


A.F.A. PRESIDENT pepe PRESIDENT SECRETARY-EMERITUS 


;* International Nickel Ss. Woon,* Minneapolis Electric Steel Rosert E. Kennepy, Room 1 
a /_ 4 " P iP Co., Minneapolis. W. Adams St., Chicago 6. patie 








-A. NATIONAL. DIRECTORS 
Term Expires 1946 Term Expires 1947 Term Expires 1948 


D. P. Forses, Gunite Foundries Corp., Frank J. Dost, Sterling Foundry Co., G. K. Drener, Ampco Metal Inc., Mil- 
Rockford, iu. Wellington, Ohio. waukee. 


Row M. Jacoss, Standard Brass Works, Ss. pane = Phoenix Iron Works, E. W. Hortesein, Gibson & Kirk Co., 


Thon Baltimore, Md. 
Max Kuniansky, Lynchburg Foundry R. mS Rycaorr, ewell Alloy & Malleable 
Co., Lynchburg, Va. , Inc., Buffalo, N. Y. H. H. Juneon, Goulds Pumps, Inc., 
Haney Rarrinosr, Emerson Engineers, Joseru Sutty, Sully Brass Foundry, Ltd., Seneca Falls, 
New York. Toronto, Gnt. Jen, ME, Rein? Cc Ge 
R. J. ad [ Malleable Iron L. C. Wirson,* 1220 Parkside Drive, ral Mot ; a roup, Gen- 
ds, TGedillac, ‘Mich i Reading, Pa. s oe 7 
Wm. B. by atl _Pitaborgh Léctromelt ; F. M. Wrerrisunoer, Texas Electric Steel 
Furnace Corp * Members, Executive Committee. Casting Co., Houston, Texas. 


A.F.A. STAFF HEADQUARTERS, ROOM 1398, 222 W. ADAMS ST., CHICAGO 6 


Secretary, Wm. W. MALONEY Cc, Hoyt, Treasurer g- R. Bunter, Editorial 

. F mao Asst. Treasurer . R. McNemt, Editorial 

N. F. Hinoie, Director, . E. Wartcow, Exhibits Dept. B. Koerer, Advertisin 
Technical Development Program H. F. Scosm, Educational Asst. Renn Haw, Technical Asst. 


DECEMBER, 1945 





ARE THE AUTHORS In This Issue? 


Phil Carroll, Jr. 


Appearing in this 

issue: “Timestudy 

and the Supervi- 

sor’... A grad- 

uate of University 

of Michigan, Ann 
Arbor, Mich., in electrical engineering 
. . . During World War I served in the 
Army Signal Corps . . . Following the 
war he became associated with Westing- 
‘house Electric Co. as student engineer 
. . . Was transferred to the time study 
department and worked in three West- 
inghouse plants . . . In 1923 was affili- 
ated with a Cleveland concern doing 
time study planning and costing... 
One year later “helped to found Dyer 
Engineers and later was made Vice Presi- 
dent in charge of operations . . . While 
.serving in this capacity he obtained per- 
sonal experience in the practical applica- 
tion of wage incentive and cost control 
. . . In 1940 established his own practice 
as a management consultant . . . Also 
holds the position of Vice President in 
charge of regional development, Society 
for the Advancement of Management 
.. . He is a professional engineer in 
New York state . . . Has written a num- 
ber of books on time study and is a con- 
tributor to Foreman’s Handbook... 
Has spoken before a number of associa- 
tions and technical groups on time study 
and wage incentive. 





L. W. Eastwood 


Current paper 
herein, “Compari- 
son of the Com- 
mon American and 
European Magnesi- 
um Casting Alloys” 
. . » Authored by Mr. Eastwood and 
associates J. A. Davis and J. C. De- 
Haven . . . Mr. Eastwood was born in 
Wiota, Wis. . . . Attended University of 
Wisconsin, Madison, Wis., and received 
his Bachelor of Science degree in metal- 
lurgy, 1929 . . . Obtained his Master of 
Science degree, 1930, and Ph.D. one 
year later . . . Appointed assistant pro- 
fessor at Michigan College of Mines, 
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The men whose names are shown on 
these two pages deserve the thanks 
of the industry for their contribu- 
tions fo the 1945 "Year-'Round 


é 


Foundry Congress" ...in many 


Houghton, Mich., 1931-1935... Be- 
came affiliated with Aluminum Co. of 
America, Cleveland, in 1935 as research 
metallurgist . . . Vice President of the 
Maryland Sanitary Mfg. Corp., Balti- 
more, 1942 . . . Present position, assist- 
ant supervisor at Battelle Memorial Insti- 
tute, Columbus, Ohio . . . Has written 
extensively for the trade press and meet- 
ings of technical societies on physical 
metallurgy and non-ferrous foundry prac- 
tices ... Author of “Introduction to 
Metallography” published in 1931... 
A member of A.F.A., AIME, ASM and 
Institute of Metals (British). 





J. A. Davis 


Co-author (with 
L. W. Eastwood 
and J.C. DeHaven) 
of “Comparison of 
the Common Amer- 
ican and European 
Magnesium Castings Alloys” ...Mr. 
Davis was born in Ada, Ohio... A grad- 





DISCUSSION 
WANTED! 


The men who are recog: 
nized on these Who’s Who 
pages each month have spent 
considerable time and effort 
in preparing their papers for 
presentation herein, and the 
value of their findings can 
be materially enhanced 
through discussion. Since 
oral discussion is not pos- 
sible this year, written dis- 
cussion is earnestly solicited! 


Members of A.F.A. owe it 
to these authors to take a 
definite interest in their 
work. Written discussion 
should be forwarded direct 
to A.F.A. headquarters in 
Chicago, for publication in 
future issues of American 
Foundryman. 











cases, completed in spite of can- 
cellation of the Detroit convention. 


uate of Colorado School of Mines, 1939 
...Appointed as metallurgist, Colorado 
Fuel & Iron Co., Pueblo, Colo.,. and was 
associated with this firm until 1943... 
At present is a member of the engineer- 
ing staff, Battelle Memorial Institute, 
Columbus, Ohio... A member of A.S.M. 





T. E. Eagan 


Chief metallurgist, 

The Cooper - Bess- 

emer Corp., Grove 

City, Pa.... Author 

of, in this issue, 

“Effect of Heat 

Treatment on the Endurance Limit of 
Alloyed Gray Cast Iron” ...Born in 
Sharon, Pa.... Graduated from Colum- 
bia University, New York, with an A.B. 
degree in 1923... Obtained his Bachelor 
of Science degree in metallurgy from 
Missouri School of Mines & Metallurgy, 
Rolla, Mo., 1925...Received his M.E. 
from the same school in 1928... Became 
affiliated with Simonds Saw & Steel Co., 
Lockport, N. Y., 1925, as assistant metal- 
lurgist...The following year was con- 
nected with Crucible Steel Co., Harrison, 
N. J....In 1927 was associated with 
Midvale Co., Philadelphia, as assistant 
superintendent of research... Became 
associated with his present concern in 
1934...Has written for a number of 
trade journals and has spoken before 
meetings of technical societies on babbitt 
and babbitted bearings...He is Chair- 
man, A.F.A. Gray Iron Division and has 
been a. willing and prominent worker on 
many A.F.A. committees... Is a member 
of AIME, ASM, ASTM, SAE, British 
Iron & Steel Institute and A.F.A. 





J. C. DeHaven 


Co-author with L. 
W. Eastwood and 
J. A. Davis... See: 
“Comparison of 
the Common Amer- 
ican and European 
Magnesium Casting Alloys’... Mr. De- 
Haven’s birthplace was Glenshaw, Pa. 
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. Matriculated at Dartmouth College, 
Hanover, N. H., and received his A.B. 
degree in {933... Obtained his Master 
of Science degree from Carnegie Institute 
of Technology, Pittsburgh, Pa., 1935... 
Upon entering industry became affiliated 
with American Radiator & Standard 
Sanitary Corp., Pittsburgh, Pa., until 
1941 as chemist and industrial engineer 

.. Joined Battelle Memorial Institute, 
Columbus, Ohio, as research engineer in 
1941 .... A member of A.F.A. and ASM. 





E, C. Osborne 


See: ‘‘Minimum 
Inspection Equip- 
ment Necessary to 
Insure Castings 
Quality” ... Au- 
thor was born in 
Mattoon, Ill. . . . Began his industrial 
career as machine apprentice in 1920 
with the New York Central Railroad, 
Mattoon, Ill. . Joined the Fairbanks, 
Morse & Co., Indianapolis, as a machine 
operator five years later (1925)... 
From 1927-28 was associated with Hen- 
ningson Produce Co., Portland, Ore., as 
installation supervisor . . . During 1928 
returned to Illinois and became affiliated 
with Caterpillar Tractor Co., Peoria .. . 
At present is assistant chief inspector 

. ASM and Army Ordnance member. 








Committee Reports 
Found in this issue: “A.F.A. Heat Trans- 


fer Committee Report” . Committee 
was organized in 1943 ... Dr. H. A. 
Schwartz, National Malleable & Steel 
Castings Co., Cleveland, who en- 
couraged the establishment of this com- 
mittee, has been its chairman since its 
inception . . . Other members are K. L. 
Clark, secretary, Naval Research Labora- 
tory, Washington, D. C.; J. B. Caine, 
Sawbrook Steel Castings Co., Lockland, 
Ohio; H. F. Taylor, Naval Research 
Laboratory, Washington, D. C.; and 
E. C. Troy, Dodge Steel Co., ’Phila- 
delphia. 





See: “1944-45 Sintering Test Commit- 
tee Report” ... This committee is one 
of the Association’s oldest and has 
been performing research work in con- 
junction with the Foundry Sand Research 
Project for a number of years . . . Com- 
mittee Chairman is J. B. Caine, Saw- 
brook Steel Castings Co., Lockland, 
Ohio; K. J. Jacobson, vice-chairman, 
Griffin Wheel Co., Chicago; W. C. Cross, 
Armour Research Foundation, Chicago; 
D. E. Cutler, J. S. McCormick Co., 


Pittsburgh, Pa.; H. W. Dietert, Harry W. . 


Dietert Co., Detroit; L. B. Osborn, 
Haugland & Hardy, Inc., Evansville, 
Ind.; H. F. Taylor, Naval Research 
Laboratory, Washington, D. C.; and 
R. O. Wertz, Jas. L. Swiguard & Co., 
Fullerton, Calif. 
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MANGANESE BRONZE: 



















STRUCTURAL CASTINGS 
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HIGH OVERALL PHYSICAL PROPERTIES 











Designers and foundrymen, charged with the gigantic 
responsibility of specifying engineering materials for the 
products of a world once again at peace, are closely scru- 
~ tinizing the widest range of selectable materials ever 
offered to industry. Of primary importance is the direct 
consideration of Performance; and decisions thus made 
must, of necessity today, be tempered with new emphasis 
on total Cost. An alloy, therefore, which measures high in 
strength, toughness and corrosion resistance — which has 
cut its eye-teeth long ago on marine castings and fittings, 
engine bases, pump bodies, gears etc.— yet permits the 
foundryman to produce solid castings perfectly free from 
surface imperfections and which leave the sand bright and 
clean—and will take a mirror-like polish—an alloy like that 
deserves investigation. A metal of such calibre is Ajax High 
Tensile Manganese Bronze. Produced under rigid labora- 
tory standards to constant formulae, this Ajax ingot has 
established recognition as the highest quality manganese 
bronze available. Write for complete data NOW. 















Physical Values of Sand Cast 
Test Bars Produced From Ajax 
High Tensile Manganese Bronze 














Tensile Strength 117,000 p.s.i. 









Yield Strength 75,000 p.s.i. 












Elongation 20% in 2 in. 












Reduction in Area 2% 









Brinell Hardness 235 
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AJAX ELECTRIC CO. @ AJAX ELECTROTHERMIC CORP. @ AJAX ELECTRIC FURNACE CO. e AJAX ENGINEERING CO. 
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MILWAUKEE JOLT SQUEEZE 
PIN STRIPPER .. . Produces 
Accurate Molds at Fast Rate! 


Talk about a versatile molding ma- 
chine — here’s one that can be used 
three ways — as a Jolt Squeeze Pin 
Stripper, as a Jolt Squeeze Pin Lift, . een 
or as a plain Jolt Squeezer. No spe- 

cial pattern equipment is needed. 

Handles simple equipment such as 

patterns mounted on boards or pat- 

tern plates. Puts jobbing work on a 

fast, production basis, 
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The Milwaukee Jolt Squeeze Pin 
Stripper has conveniently located 
valves, is machined to close toler- 
ances, and is accessible from all ; 
three sides. Squeeze head construc- ‘ ; 7. e 
tion insures parallelism between pat- - biemsieine _ 
tern table and platen at all times. # : 
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MILWAUKEE FOUNDRY EQUIPMENT CO. 


3238 WEST PIERCE STREET e Cable Address ‘‘MILMOLDCO” « MILWAUKEE, WISCONSIN 
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UY THE VALUE OF TIME- 
ATTESTED THINGS... OLD 
FRIENDSHIPS AND CLOSE 
ASSOCIATIONS...WE 
EXTEND TO OUR MANY 
CUSTOMERS AND FRIENDS. 


. Greetings of the Season 


AND GOOD WISHES FOR THE 
NEW YEAR AHEAD 


s/f WITH SINCERE 
eViy chrrk. -:9f APPRECIATION OF 
/ IV 
oe 


DETROIT 26 MICHIGAN 
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* NEW ENGLAND . 166-182 Brewery St., New Haven, Conn * CANADA FREDERIC B STE 

: “ . ; : : VENS OF CANADA, LIMITED 

3 NEW YORK and PENNSYLVANIA, 93 Stone St., Buffalo, N. Y- * 1262 McDougall St Windsor, Ontario 
INDIANA . Hoosier Supply Co., 36 Shelby St., Indianapolis, Ind. © 2368 Dundas St., West Toronto, Ontario 
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LEFT CENTER RIGHT 
Silicon 2.12 2.71 3.35 
Total Carbon 4.18 4.01 3.79 | 


Note refined, uniform grain structure of these G-lron pigs 

with varying silicon content. This same uniformity follows 

through into the casting, making possible the production 

of thin and thick sections, without internal shrinkage and Po ey ak i late 
> -Iron is grap i1tize pig iron. e 


porosity, and improved machineability. photographs show its grain structure. 
The Photomicrograph (circle, etched, 


500 diam.) shows the random graph- 
ON AWAN DA ite evenly distributed. Manufactured 
under U. S. and Canadian patents. 


IRON CORPORATION 


NORTH TONAWANDA, N. Y. 


Division of American Rapiator & Standard Sanitary corporation 
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-and that’s not the only thing 
radiography did for this foundry 


The foundry was doing almost everything 
that could be done to produce sound castings. 
But, even with well planned quality controls, 
225 tons—25% of 900 tons of shell castings 
for electric motors— produced annually were 
being rejected. 


What was worse, machining worth $82 per 
casting was being wasted. Internal irregulari- 
ties, revealed during machining, were causing 
rejection . . . a direct loss of $50,000 a year. 


TRIAL BY X-RAY —the foundry’s de- 
pendable way of saving itself trou- 
ble, and saving customers’ money, by 
“tatching internal flaws in castings 
before shipment. 


a et ee ee 


The foundry turned to x-ray—solved the 
problem of finding internal flaws before ma- 
chining, saving the $50,000. 

Important as this saving was, it was only 
the beginning. The foundry also began using 
radiography to improve its casting technic, 
increasing its over-all yield of sound castings 
by one third. 

Radiography does other things, too. It 
shows designers how to reduce weight safely 
. .. helps engineers specify sound processing 
technics . . . and guides fabricators to better 
fabricating methods. Why not get your local 
x-ray equipment dealer to show you how—now? 


EASTMAN KODAK COMPANY 
X-ray Division, Rochester 4, N. Y. 


Radiography 
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Many foundries find one molybdenum 
steel analysis suitable for all their 
castings, whether normalized 

or quenched and tempered. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING i } MOLYBDIC OXIDE, BRIQUETTED OR CANNED « 
DATA ON MOLYBDENUM APPLICATIONS. ae ae FERROMOLYBDENUM e“CALCIUM MOLYBDATE” 
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|| Control Moisture 
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Probably the greatest single variable 
in the foundry is the moisture con- 


tent of molding sand. 


MOISTURE CONTROL should, therefore, 
be your number one consideration 
since a variation of three-tenths of a 


percent will cause the sand to func- 


‘tion as an entirely different material. 


A GREAT VARIETY OF CASTING DEFECTS 
can result from moisture variation, 


such as blows, drops, scabs, cuts, 


rough surface, hot casting cracks, pin 
holes, rat tails, dirt, penetration, diffi- 
cult shakeout or stickiness. 


Yet, insofar as moisture is concerned, 
these difficulties can be greatly re- 
duced through the use of the inex- 
pensive, easy-to-operate Moisture 
Teller for measuring the moisture 
content of molding sand. The Mois- 
ture Teller is simple and sturdy. It 
may be located at any convenient 
spot in the foundry. 








@Sand-inclusion casting defect (left) which is frequently 
caused by insufficient moisture and gas pocket defect 
(right) which is frequently caused by excessive moisture. 


ASK ABOUT 
THE VARITEMP 
COMBUSTION FURNACE 
Furnace, Transformer, Pyrometer, Oxy- 


gen Valve, Voltage Switches and 
Power Switch all in one unit . . . close 


voltage control . . 


- constant tempera- 


ture—$1 77.00 f.o.b. Detroit. 





required to dry 50 gram samples of 
high permeability molding sands. The 
Moisture Teller test is in exact mois- 
ture percentage and test results check 
exactly with the standard oven test. 
No corrections or calibrations are 
necessary. The condition of the sand, 
such as sand balls, does not affect the 
test result. Three sand pans with one 
counter-weight are furnished, which 
means that one pan can be under the 
Moisture Teller, another cooling and 
the third on the balance for weighing. 





Only 2 Week Delivery 





YOURS 
TODAY 





Moisture Teller, 115 volts . . 
Laboratory Balance....... 
TOTAL ‘GOBT >. 6c. 


. $52.80 








WRITE FOR BULLETIN. Also available upon request are re- 
prints of articles presented before the A.F.A. on the subject 
of controlled molding materials at elevated temperatures. 
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This Hydro-Blast installation at Kutztown increased 
production from 600 tons to 800 tons per month. 


When a Hydro-Blast user says: “I wish 
to personally thank your organization for 


High strength gray iron the cooperation and service it has given 
Highly alloyed gray iron ; 
Heat resistant gray iron us, starting with the erection of the Hydro- 


Chenice! equipment Blast Unit, and following through with 
Pressure castings 
Special machinery the operation, instruction of operators, 


Condenser castings and the assistance of your sand technician 
Machine tool castings 


Ni-resist castings in solving some of our sand problems’. . . 


These three photographs show the former cleaning room “bottle neck” which was broken by the installation 
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to INCREASE Tonnage 30%" 
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Average cleaning time has been reduced on 
a 5 to 1 ratio — an 80 percent time saving. 


... that means customer satisfaction far 
beyond the point of sale—and that’s what 
Hydro-Blast assures every user. 
Let us give you the performance facts 
about Hydro-Blast in all kinds of foun- 
dries on all kinds of work. Unquestion- 
ably, we have installations on work which . 
parallels the job required in your shop. _pours speciel gray iron costings up 1015 tons 





of the Hydro-Blast wet sand and water method. 
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They fit the job 
because : 





they’re made to fit 


Every grinding wheel that Peninsular makes is especially 
designed and processed to fit the requirements of the job 
on which it will be used. 


That’s why so many manufacturers with difficult grind- 
ing problems are turning to Peninsular, the pioneer ra 
producer of individually engineered abrasive wheels. se 


Regardless of what your grinding problems may be, we 
are willing to stake our reputation that our expert staff 
of factory and field engineers can help you solve them. 


A production, engineering and cost analysis service 
beyond any offered up to now in industry stands back eit 
of this challenge. Why not call us today? 


The Peninsular Grinding Wheel Company, 729 Mel- 
drum Ave., Detroit 7. Sales Offices: Chicago, Philadelphia, 
Cleveland, Newark, Pittsburgh and Houston. 


(NINSULA RS 


SINCE J/889 


SPECIALISTS IN RESINOID BONDED WHEELS 
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Grant Building 

Phone: Grant 1124 

Representatives: R. M. Moore, 

Carl G. de Laval 

Cleveland, Ohio 

No. 1517 NBC Building 

Phone: Main 9109 

Representative: Bernie Goodman 
Detroit; Michigan: 

1627 Fort Street 

Phone: Randolph 3540 

Representative: Frank Coyle 
Minneapolis, Minnesota: 

617 Washington St., North 

Phone: Main 0331 

Representative: H. Blumenthal 
Houstan, Texas: 

Room 629 M and M Building 

Phone: Preston 4141 

Representative: Harry L. Wren 
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Refiners of Brass, Bronze and Aluminum 
3426 SOUTH KEDZIE AVENUE -: CHICAGO 23, ILLINOIS 
Ties 


REPRESS @RPATtI Y.&83 1.8 PR NS 1 eee G4 


AMERICAN FOUNDRYMAN 





Scientifically controlled, and developed thru the combined 
efforts of the research facilities of the Battelle Memorial 
Institute, and the Lauhoff Grain Co. Samples of competitively 
superior Allbond Core Binder are available for demonstration 


by our metallurgical staff. 


LAUHOFF 
GRAIN CO. 


DANVILLE e #LLINOIS 
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ALLOYS 


Some day... perhaps... someone will discover how to produce 
even finer alloys. When such improvements come, you may be 
sure that our laboratory and research staff will promptly em- 
body the advancements in SIPI Alloys. But today... regardless 
of how rigid or exacting your requirements may be... you may 
specify SIPI Alloys with absolute confidence, knowing that no 


finer quality is available. 


Stlvecstein ana Pinsol 


( eee Re P.O RR TED 


1720 ELSTON AVENUE CHICAGO 22, ILLINOIS 
BRASS*BRONZE*ALUMINUM:LEAD*TIN-SOLDER- TYPE METALS+BABBITT+ ZINC BASE ALLOYS 
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Interest Running High In 


50TH ANNIVERSARY FOUNDRY CONGRESS 


UE to intense activity on the 
part of the various program 
committees of the A.F.A. 

divisions, the program for the 50th 
Anniversary Convention and Exhibit 
is rapidly advancing. During the 
past two months, meetings have 
been, held by the Gray Iron, Steel, 
Malleable, Brass and Bronze, Pat- 
ternmaking and Aluminum and 
Magnesium divisions. It already ap- 
pears that visitors to Cleveland next 
May 6-10 will find a splendid choice 
of papers and reports awaiting them. 

All facilities of the Cleveland 
Auditorium have been contracted 
for, including meeting rooms and 
exhibit halls. In addition, careful 
plans are being laid to take care of 
a huge expected attendance, which 
may even, prove to be the largest 
ever registered at an A.F.A. Foundry 
Show. With the goal of “the most 
important convention and exhibit 
ever staged by and for the foundry 
industry” the Association is planning 
an event fully in keeping with the 
celebration of its Golden Anniver- 


sary. 
To Stress Production 


Since those who attend will be 
thinking in terms of reconversion 
and production for peacetime indus- 
try, just as war production has been 
stressed at the past four conventions, 
the emphasis will be on efficiency, 
lower costs, quality control and, 
above all, means of increasing cast- 
ings production. Many of the papers 
for the technical and practical ses- 
sions, as well as scores of the ex- 
pected displays of equipment and 
materials, will concentrate on these 
points. 

Each of the A.F.A. divisions will 
present a full complement of sessions 
dealing with foundry practice and 
metallurgy. The popular round table 
meetings and shop operation courses 
again will be offered and the Annual 
Lecture Course, so well attended in 
1942, 1943 and 1944, will be a fea- 
ture of the 1946 program. In addi- 
tion, it now can be said that the 
committees on Foundry Costs, Cast- 
ings Defects, Inspection, Sand Re- 
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search, Apprentice and Foreman 
Training, Job Evaluation and Time 
Study, Plant Equipment, and Safety 
and Hygiene, all will be covered as 
formerly but in the light of present 
foundry needs. 

Special meetings also are being 
arranged for engineering school in- 
structors, chapter delegates and the 
like. At least one session will be 
devoted to a long-range educational 
program for increasing the prestige 
of the foundry industry, and man- 
agement will be invited to partici- 
pate in the important discussion ex- 
pected. The great interest now being 
shown by foundry executives in edu- 
cational work probably will produce 
a capacity attendance and interest. 


An Unlimited Show 


The 1946 Foundry Show will be 
the first unlimited operating exhibit 
staged for the equipment and supply 
trade since 1940 and the suppliers 
have already shown great interest 
in utilizing this opportunity. Fears 
that the foundries may have been 
glutted with equipment during the 
war production years now appear to 


A Cleveland night scene. 


be far too pessimistic and many 
equipment companies are planning 
full scale selling displays. 


Demand for Exhibit Space 


The demand for exhibit space, 
not only from long standing A.F.A. 
exhibitors but from many companies 
who have not previously exhibited 
at these shows, is fulfilling the most 
optimistic predictions. During the 
war years, scores of companies were 
unable or unwilling to show their 
wares but now are planning dis- 
plays of newly developed and im- 
proved products in keeping with en- 
larged post-war sales programs. In 
a number of cases it is known that 
newly acquired sales representatives 
will come to Cleveland for a back- 
ground picture of the industry for 
future contacting. 

The Association is making every 
effort toward obtaining operating 
displays depicting the most recent 
developments in foundry methods of 
Sand Control, Materials Handling, 
Castings Cleaning, Melting and 
Molding and Dust Control. Interest 
already has been shown by manu- 















facturers of equipment for centrifu- 
gal casting, precision casting, per- 
manent molding and other processes 
recently developed. 

Thus the 50th Anniversary Foundry 
Show will be a fully operating ex- 
hibit, with the Cleveland Auditorium 
splendidly equipped for the antici- 
pated operating loads. Realizing the 
value of seeing such a display of 
equipment in actual use, foundry 
management is already planning to 
send key men to study the latest 
methods for cast metals production 
and control. 


Hotel Reservations 


In view of existing hotel condi- 
tions, which are expected to alleviate 
somewhat during the next five 
months, A.F.A. has announced that 
all hotel reservations for the 1946 
Convention and Exhibit will be 
handled through an A.F.A. housing 
bureau fully experienced and com- 
petent. Even prior to announcing 
Cleveland as the convention city, 
A.F.A. had secured signed agree- 
ments with all Cleveland hotels 
guaranteeing a large number of 
rooms and complete cooperation 
with the 1946 housing problems. 

Months ago,. in conference with 
the Northeastern Ohio chapter, it 
was agreed that A.F.A. members, 
exhibitors and guests could best be 
served by using a central housing 
bureau. It will be of interest to those 
planning to attend, to know that 
the A.F.A. agreements with Cleve- 
land hotels include the following 
provisions: 

(1) All requests for advance hotel 
reservations will be cleared through 
the official A.F.A. Housing Bureau, 
1604 Terminal Tower, Cleveland 13. 
(This provision has now been oper- 
ating since August 23, 1945.) 

(2) No sleeping rooms, suites, 
sample rooms or public space will 
be permitted to be used for exhibit 
purposes during the convention 
period. 

(3) No public space will be per- 
mitted to be used for entertainment 
during the Convention without writ- 
ten approval by the Secretary of 
A.F.A. . 

(4) The hotel management will 
not book other conventions utilizing 
sleeping room facilities during the 
A.F.A. Convention period. 

(5) The hotel management will 
cooperate with A.F.A. in abating 
unwarranted and excessive enter- 
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tainment which would compete with 
or defeat the purpose of the Foundry 
Congress. 

In addition to these provisions, 
the Cleveland Convention and Visi- 
tors Bureau will mail placards to 


-hotels all over the country urging 


the general public to avoid visiting 
Cleveland during the Foundry Con- 
gress, and will have small display 
cards placed in Cleveland hotel 
rooms stating that “this room is on 
reservation from May 6-10, 1946.” 
Thus every effort is being made to 
insure maximum accommodations 
and comfort for those planning to 
attend the 50th Anniversary Foundry 
Congress. 


How to Obtain Rooms 


Members of A.F.A. and exhibi- 
tors need not write to the Housing 
Bureau until they have received the 
official hotel reservation forms, 
which will be mailed by the A.F.A. 
office early in January simultaneously 
to all members and exhibitors. A 
later mailing will be sent all non- 
member foundry companies through- 
out the United States and Canada. 

Definite assignment of rooms will 
not be made by the Housing Bureau 
until approximately February 15 so 
as to avoid confusion in the handling 
of other meetings scheduled for 
Cleveland early in February. Since 
every effort will be made to give 


fair consideration to all, it will not’ 


be necessary to request hotel reserva- 
tions prior to receipt of the official 
hotel reservation form. 

As in previous years, no official 
headquarters hotel will be designated 


by the Association since official Con- 


vention headquarters will be located 
in the Cleveland Auditorium where 
the exhibits and many meetings will 
be held. . 

While military demands on hotel 
space are steadily easing up, it is 
realized that commercial travel is 
on the increase, and that a sell-out 
of hotel space for the 50th Anniver- 
sary Foundry Congress and Show 
undoubtedly will occur. The full co- 
operation of all companies, both 
foundries and exhibitors, therefore, 
will be requested on the basis of 
doubling up wherever possible so as 
to accommodate the maximum at- 
tendance. 

Indications point toward sub- 
stantial delegations of foundrymen 
from several foreign foundry asso- 


ciations in 1946, thus adding to the 
colorful aspects of the event. How- 
ever, because of present problems of 
reconversion in American industry 
and the difficulty of accommodating 
plant schedules to visiting groups, 
no official plant tours are being 
arranged for foundrymen from 
abroad. In each case, it. is expected 
that foreign visitors desiring to in- 
spect certain plants will be able to 
make individual arrangements. 


Local Committees 

Local Committees of the North- 
eastern Ohio chapter now are being 
formed and will be announced in an 
early issue of AMERICAN FouNDRY- 
MAN. Under the general chairman- 
ship of Chapter Chairman A. C. 
Denison, Fulton Foundry & Machine 
Co., an organization is being welded 
which will add greatly to the suc- 
cess of the event. 





Sand Shop Committee 
Set Convention Plans 


N November 19 members of 
A.F.A. Sand Shop Operation 
Course Committee held a meeting 
in the A.F.A. office to lay plans for 
their sessions at the 1946 Conven- 
tion, which will celebrate the. 50th 
Anniversary of the A.F.A. The 
committee members attending were 
Chairman E. E. Woodliff, Foundry 
Sand Service Engineering Co., De- 
troit; F. S. Brewster, Dowmetal 
Foundry, Dow Chemical Co., Bay 
City, Mich.; D. F. Sawtelle, Malle- 
able Iron Fittings Co., Branford, 
Conn.; Frank Waldenmeyer, Lake- 
side Malleable Castings Co., Racine, 
Wis.; R. H. Jacoby, The Key Co., 
East St. Louis, Ill.; and F. R. 
Mason, Riley Stoker Corp., Detroit. 
Following the original policy of 
the shop course, which was started 
in 1928, the committee plans ses- 
sions for instruction and discussion 
in the most fundamental of sand 
shop control for the plant men. For 
1946 the -committee is organizing 
five sessions, one to be held each day 
of the Cleveland meeting. Special 
leaders will cover fundamentals in 
gray iron, malleable, steel, brass and 
bronze, aluminum and magnesium 
shop practices. Special invitations 
will be given to the shop men of the 
Cleveland district to participate in 
these sessions. 
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N May 4, 1944, R. E. Ken- 
C) nedy, A.F.A. Secretary, noti- 
fied Messrs. H. A. Schwartz, 
National Malleable & Steel Castings 
Co., Cleveland; E. C. Troy, Dodge 
Steel Co., Philadelphia, and H. F. 
Taylor, Naval Research Laboratory, 
Anacostia, Washington, D. C., that 


_they had been appointed a commit- 


tee. to consider the desirability of 
A.F.A. sponsorship for an investiga- 
tion, or investigations, along the 
general line of the paper “Heat Flow 
Problems in Foundry Work,” pre- 
sented at the Buffalo meeting (1944) 
of the Association by Dr. Victor 
Paschkis, Columbia University,, New 
York City. 

This committee considered the 
matter and recommended the forma- 
tion of a standing committee on heat 
transfer to consider problems in that 
field from the viewpoint presented 
by Dr. Paschkis, and from such 
other viewpoints as might seem de- 
sirable. 

The matter was submitted to the 
Board of Directors at its meeting 
July 12, 1944, and the formation of 
such a committee was approved. 
Those appointed were the three 
members of the original investigat- 
ing committee, and Messrs. K. L. 
Clark, Naval Research Laboratory, 
Washington, and John B. Caine, 
Sawbrook Steel Castings Co., Lock- 
land, Ohio. Contact was made very 
promptly with Dr. Paschkis and he 
has since worked with the commit- 
tee as a consulting member. 


Method of Attack 

It was recognized that if the heat 
analyzer data confirmed the results 
of other types of experimentation, it 
would be desirable to transfer most 
problems of heat transfer to Dr. 
Paschkis’ laboratory at Columbia 
University rather than to engage in 
the expense of carrying on bleeding 
tests and similar observations in steel 
foundries. 

It seemed, therefore, necessary in 
the first instance to determine 
whether thé thermal constants 
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Report of the Chairman 


requisite to the solution on the heat 
analyzer, and pertaining both to the 
metal being cast and to the mold 
material, were sufficiently well 
known to warrant the approach to 
practical problems through the heat 
analyzer laboratory. 

Little doubt was entertained by 
anyone that the fundamental math- 
ematical principles of heat transfer 
were correctly known and that the 
heat ‘analyzer could solve the corre- 
sponding equations with sufficient 
accuracy for practical use. The ques- 
tion of the selection of constants, 
however, was a subject of consider- 
able doubt. 


Selection of Material for Study 

The committee decided, as its first 
project, upon a study of the rate 
of freezing of flat plates in a foundry, 
and a comparison of the results so 
observed with the results calculated 
from the best acceptable data on the 
heat analyzer. 

Steel was selected as the metal to 
be cast and to be used as chills be- 
cause the thermal data for one par- 
ticular steel seemed to be better 
known than any other material suit- 
able for experimentation. The flat 
slab was selected as the test body 
because the mathematics of the prob- 
lem is the simplest possible, so that 
no argument could arise as to the 
theoretical basis of the comparison. 

Cooperative Experimentation. The 
members of the committee who are 
on the staff of the Naval Research 
Laboratory kindly secured permis- 
sion to make the practical tests there. 
Dr. Paschkis undertook the parallel 
investigation in the Columbia Uni- 
versity laboratory; in part at the ex- 
pense of the American Foundry- 
men’s Association. Columbia Uni- 
versity very generously contributed 
aid to the project by matching the 
amount of work paid for by A.F.A. 
with an equal amount conducted 
with University funds. 

Through Dr. Paschkis’ contact 
with the U. S. Steel Corp. Labora- 
tory, Kearney, N. J., he was able to 
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secure certain thermal data for a 
steel containing approximately 0.2 
per cent carbon to serve as a basis 
of calculation, and this steel was 
accordingly selected for the foundry 
experiments at the Naval Research 
Laboratory also. 

The committee and A.F.A. are in- 
debted to those who have contrib- 
uted in various ways to the further- 
ance of the project as indicated. 


The Report 

In view of the requirements of 
Naval procedure, it is necessary for 
this committee to break up the tech- 
nical portion of its report into two 
sections. The first section is a paper 
by K. L. Clark, Naval Research 
Laboratory, entitled “Methods Em- 
ployed to Obtain Rates of Solidifica- 
tion by Direct Experiment.” This 
paper covers the work done at Ana- 
costia. 

The second section is a paper by 
Dr. Paschkis entitled “Studies on 
Solidification of Castings.’’ Dr. 
Paschkis has availed himself of the 
observations contained in the paper 
by Clark, from which he has quoted 
freely. 

These two papers accompany the 
present report, and the report and 
the two papers are to be considered 
as a single publication covering the 
work of the Heat Transfer Com- 
mittee. 


Recommended Future Investigations 
With respect to work in the 
future, Dr. Paschkis has outlined 
the following, which has had the 
general approval of the committee, 
but no details have been formulated: 
“Without attempting to give a 
program covering the entire field 
which eventually should be investi- 
gated, the following is a list of the 
desirable next steps of investigation. 
Item E could be carried out simul- 
taneously with items A to D. 

“A. Determine the air gap time 
by observing steel temperatures. 
These experiments should be carried 
out with the same dimensions of 


castings as used in the present ex- 
periments. A correlating investiga- 
tion on the heat and mass flow 
analyzer is necessary. 

“B. Carry out similar tests on 
freezing of cylindrical bodies. Here 
again there should be correlating 
tests between direct experiments and 
experiments by electric analogy 
method. 

“C. Carry out similar tests for 
spheres. Because of the difficulty of 
casting, these experiments would be 
carried out only by the electric 
analogy method. Knowledge of the 
freezing rates of spheres is impor- 
tant for two reasons: 

(a) Chworinoff® states that freez- 
ing is characterized definitely by the 
ratio of volume to area of contact 
between casting and mold. This 


statement could be checked after 
the values for slabs, cylinders, and 
spheres are available. 

(b) For the general information 
desired, it will also be necessary to 
obtain data on freezing for spheres, 


‘with the thought in mind that in 


irregularly shaped castings having 
portions similar to spheres, such por- 
tions will follow the same freezing 
laws as spheres. 

“D. On the heat and mass flow 
analyzer it is possible to determine 
which of the thermal properties of 
casting, chill and sand are of major 
importance. Such an investigation 
would make it possible to reduce the 
number of investigations recom- 
mended in the next number. 

“E. Analyses by mathematical 


approach as well as by the electric 
analogy method are based on a 
knowledge of the thermal properties. 


- Inasmuch as these are not known 


accurately, it would be desirable to 
have them established in properly 
equipped laboratories. The proper- 
ties involved are: (a) for the cast- 
ing, (1) thermal conductivity, (2) 
density, (3) heat of fusion, and 
(4) temperature range of fusion ; (b) 
for chill and sand, (1) specific heat, 
(2) density, and (3) thermal con- 
ductivity. All values should ‘be de- 
termined from ordinary atmospheric 
temperatures to the temperatures 
which the various materials reach 
in foundry practice.” 


H. A. Scuwartz, Chairman, 
HEAT TRANSFER COMMITTEE. 


Methods Employed to Obtain Rates of Solidification 


By K. L. Clark, Naval Research Laboratory, Washington, D. C. 


HE technique which was em- 
ployed to obtain rates of solid- 


ification by direct experiment 
was that of “slush-casting” or 
“bleeding.” The castings were poured 
and the flasks were then overturned 
at selected time intervals after pour- 
ing. The solidified shells were sec- 
tioned and measured to provide data 
for showing the relationship between 
thickness of solidified skin and time. 

Mold Preparation. The molds 
were made with an A.F.A. No. 70 
washed silica sand which was bonded 
with 3 per cent western bentonite, 
0.5 per cent corn flour, and 1.5 per 
cent foundry dextrin (all percent- 
ages by weight of the dry mixture). 
The sand was tempered with approx- 
imately 4 per cent water and was 
rammed with pneumatic rammers. 
All molds were oven-dried at 400° F. 
for at least 20 hours. 

It originally was thought that the 
presence of cereal binders in the 
sand mixture might alter the solidi- 
fication characteristics of the metal 
because of gas generation. There- 
fore, several comparative experi- 
ments at different bleeding times 
were made in which the above mix- 
ture was used for one-half of the 
mold and a mixture containing only 
clay bonding material was used for 
the other half. If there was any dif- 
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ference in thickness of the solidified 
walls for any bleeding time, it was 
well within the accuracy of measure- 
ment. 

In all cases, the slabs were molded 
vertically and full length risers were 
superimposed upon them. 


Chill Practice. All chills were 
cast of the same material which 
was used for pouring the experi- 
mental castings. Such practice was 
followed because the thermal prop- 
erties of this particular composition 
have been more carefully determined 
than those for other compositions. 
The surfaces of the chills were pre- 
pared by sand blasting prior to their 
insertion in the molds. 

Melting Procedure. For all cast- 
ings, except those having a thickness 
of 6 in., steel was made by melting 
sheared ingot iron in a 300-lb. in- 
duction furnace, adding ferrosilicon, 





Written discussions of this 
paper are solicited for publica- 
tion in future issues of "Amer- 
ican Foundryman" and/or 
bound volume of "Transac- 
tions." Discussions should be 
sent to Secretary, American 
Foundrymen's Association, 222 
West Adams St., Chicago 6. 











ferromanganese, and wash metal, 
and deoxidizing in the ladle with 
0.1 per cent aluminum. The addi- 
tions were adjusted to produce a 
steel having a composition of approx- 
imately 0.2 per cent carbon, 0.3 per 
cent silicon, and 0.5 per cent manga- 
nese. 

Steel for the 6-in. castings was 
melted from selected foundry return 
scrap in a '/4-ton basic, electric arc 
furnace with the same final de- 
oxidation practice; additions were 
adjusted to produce a steel of the 
same approximate composition given 
in the foregoing. 

Temperature control was exercised 
by pouring the molten metal into the 
ladle at 50 to 100° F. above the de- 
sired casting temperature, where it 
was held until the proper tempera- 
ture was reached. Temperature 
measurements were made with an 
optical pyrometer sighted upon the 
end of a closed-end refractory tube 
which was immersed to approx- 
imately 4 in. below the surface of 
the metal in the ladle. 

Pouring. Steel was poured from 
the ladle into the mold through a 
baked sand runner-cup which was 
placed on the mold near one end 
of the mold cavity and located +o 
that the metal stream impinged 
directly upon the bottom of the cav- 
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Table 1 


THICKNESS OF SOLIDIFIED STEEL 

(0.2 Per Cent C) as MEASURED AT 

THE MIp-POINT OF THE FACE OF 

2x6x6-1n. Castincs, INDICATED 
TimE AFTER PourRING 


——— Sand Mold—No Chills 


Wall Pouring 
Thickness, Time, Temperature, 


in. sec. a & 
0.19 21 2845 
0.25 40 2900 
0.44 60 2900 
0.59 123 2880 
P10 0.83 181 2850 
Sand Mold—1 ¥2-in. Chill on Each 
Side of Plate 
PC6 0.68 38 2840 
PC7 0.55 23.5 2815 
PC8 0.63 34 2810 
PC9 0.75 45 2880 
PC10 0.86 52 2810 





Table 2 


THICKNESS OF SOLIDIFIED STEEL 

(0.2 Per Cent C) as MEASURED AT 

THE MIp-POINT OF THE FACE OF 

4x8x8-1n. CastTIncs, INDICATED 
TimE AFTER PourRING : 


Sand Mold—No Chills ————— 


Wall Pouring 
Thickness, Time, Temperature, 


No. in. sec. ” 

Pl 0.19 $1.5 2865 
PO4 0.20 32 2850 
PO9 0.27 60 2833 
P3 0.50 122 2900 
PO11 0.48 120 2840 
PO10 0.68 245 2840 
PO20 °0.70 242 2858 
PO21 0.85 302 2831 
PO18 1.03 361 2815 
POI7 — 1.25 480 2849 


Sand Mold—3-in. Chill on Each 
Side of Plate 

PC1 0.52 20 2810 

Pa2 0:77 43 2880 

PC3 0.92 63 2810 

PC4_~—=s 11.38 123 2815 

PGS: 167 181 2840 





Table 8 


THICKNESS OF SOLIDIFIED STEEL 

(0.2 Per Cent C) as MEASURED AT 

THE MID-POINT OF THE FACE OF 

6x 12x 12-1n. Castines, INDICATED 
TrmE AFTER PouRING 


Sand Mold—42-in. Chill 
on Each Side of Plate 


Wall Pouring 
Thickness, Time, Temperature, 


in. sec. we. 
0.75 $4 2900 
0.94 63 2885 
1.34 120 2950 
1.67 184 2930 
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Table 4 
TEMPERATURE MEASURED IN SAND ADJACENT TO MiD-PoINnT OF THE FACE OF 
A 2x6x6-1n. Steet CastINc at INDICATED TIME AFTER PouRING 
(Pourtnc TEMPERATURE—2850° F.) 


Y-in. VY-in. %-in. 1-in. 2-in. 


from Metal 
Interface Interface 

Time, Temp. Time, Temp. 
0...” &; sec. °F. sec. 


30 1158 60 885 30 
210 2167 180 1659 90 
270 2232 240 1806 150 
330 2266 360 1956 330 
390 2280 420 2005 450 
450 2280 480 2025 510 
510 2271 540 2089 570 
570 2255 600 2090 660 
660 2225 720 2030 780 
900 2126 840 2004 900 

1140 2035 960 1971 1140 
1380 1200 1904 ° 1260 
1620 1560 1813 1500 
1860 1920 1735 1740 
2100 2040 1710 1860 
2340 2280 1668 2100 
2580 2520 1625 2340 
2820 2760 1585 2580 
2940 1551 2820 


from Metal 


from Metal 
Interface 
Time, Temp. 


from Metal from Metal 
Interface Interface 

Time, Temp. Time, Temp. 

° F. ee. “FF. see. °F; 


87 60 94 30 
245 180 8225 210 
435 300 423 390 
925 420 597 480 

1150 540 754 600 
1241 720 = 941 720 
1315 840 1025 960 
1396 960 1090 1200 
1465 1080 1139 1440 
1504 1200 1176 1560 
1536 1440 1225 1800 
1540 1560 1238 2040 
1540 1680 1247 2160 
1522 1800 1255 2400 
1513 1920 1260 2520 
1491 2160 1261 2640 
1467 2400 2760 
1445 2640 2880 
1421 2880 3000 





ity. In all cases, an attempt was 
made to keep the runner-cup filled 
and the ladle-lip at the same height 
(minimum possible distance) above 
the cup. 

Timing Solidification. Stop- 
watches were started when the slab 
sections were observed to be half 
filled and were stopped when the 
molds were overturned. Thus, the 
solidification times were arbitrarily 
taken to be those times during which 
the metal was in contact with the 
mold at the point where skin thick- 
ness measurements were to be made. 

Skin Measurements. All castings 
were sectioned in such a manner 
that the skin thickness measurements 
could be taken at the centers of the 
large faces. In some cases the inter- 
nal walls were sufficiently smooth 
and uniform to allow the use of 
micrometer calipers. In other cases, 
particularly with the sand-cast plates 
which were bled after relatively long 
time periods, the internal faces were 
somewhat roughened; these walls 
were gauged as closely as possible 
with machinists’ outside calipers and 
measured to the nearest sixty-fourth 
of an inch. 


Mold Temperatures. Tempera- 
tures within the molding mate- 
rials were determined by inserting 
chromel-alumel thermocouples par- 
allel to the mold-metal interface at 
selected distances therefrom, and 
readings were taken at regular time 


Table 5 


TEMPERATURE MEASURED IN THE 
Cutt 3 IN. FROM Its INTERFACE 
WITH A 4x8x12-1n. STEEL CaAsTING 
AT INDICATED TIME AFTER PouRING 
(Tota, Cutt. THICKNEsS—3'-1N. ; 
PouRING TEMPERATURE—2900° F.) 


3 in. from Casting- 
Chill Interface Chill Interface 
Time, Temp., Time, Temp., 

Sec. rte sec. °F. 
30 70 1500 1130 
120 130 1680 1165 
240 340 1920 1190 
360 515 2190 1210 
480 650 2400 1220 
600 750 2640 1230 
720 840 2880 1230 
840 915 3120 1230 
960 970 3360 1225 
1200 1035 3600 1220 


3 in. from Casting- 





intervals. These data were plotted 
to obtain the family of curves which 
are shown as alternate dashes and 
dots on Fig. 13 of Dr. Paschkis’ 
paper. 

The data which appears in the 
Tables 1 to 5, inclusive, were ob- 
tained by Nicholas Kowall, Naval 
Research Laboratory. 





Note: The paper by Dr. Paschkis, the 
second section of the Heat Transfer 
Committee Report, begins on the follow- 
ing page. 








Studies on Solicbiication of Castings 


By Dr. Victor Paschkis*, Columbia University, New York City 


r “HIS paper together with the 
preceding one is to be con- 
sidered as one unit. The ex- 

periments reported upon were Car- 

ried out in close contact with the 

Naval Research Laboratory commit- 

tee members and frequent confer- 

ences were held. 

The rate of freezing during solidi- 
fication of castings is a point of great 
significance in the art of casting. In 
certain alloys, particularly cast iron, 
the rate of solidification is effective 
in determining the structural char- 
acteristics of the frozen metal. In 
some alloys, the rate of solidification 
determines the occurrence or ab- 
sence of interdendritic shrinkage. 
In castings of most alloys, susceptibil- 
ity to gross shrinkage is determined 
by the combination of mold con- 
figuration and solidification rates at 
various locations in the mold. 


Solidification Variables 

Variables in Problem. Rational 
analysis of solidification is, therefore, 
very desirable but, so far, has been 
lacking because of the complexity of 
the problem. The following vari- 
ables seem to be of major impor- 
tance in connection with the solidi- 
fication of castings: 

1. Nature and thermal properties 
of the materials involved (casting, 
possible chills, and mold). 

2. Geometry of the casting and 
the mold. 

3. Pouring temperature (in case 
of gray iron, this influences the 
formation of graphite flakes and 
thereby influences the thermal prop- 
erties along with the mechanical 
properties of the casting). 

4. Speed of pouring. 

5. Formation of an air gap be- 
tween casting and mold because of 
shrinkage of the casting. 

The large number of variables 
makes a step by step method of 
analysis necessary, eliminating some 
of the variables at first, that is, by 
keeping some of them constant. In 
this investigation, the speed of pour- 
ing and, with one exception, the 
pouring temperature were held con- 

*Research Associate in charge of Heat 


and Mass Flow Analyzer Laboratory, De- 
partment of Mechanical Engineering. 
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stant. Only one shape was investi- 
gated; however, different sizes of 
this shape were tested. The present 
experiments deal exclusively with 
casting of steel. 


Approach to Problem. Recogniz- 
ing the fact that the art of casting 
can be put on a more rational basis 
only if more adequate information 
concerning the various aspects of 
solidification is available, it was 
deemed necessary to look for an eco- 
nomic tool of research for the large 
scale investigations which would be 
required. 


The conventional way of direct 
experimentation’ * was considered 
and found to be extremely expensive 
and subject to so many difficulties 
as to make it troublesome to obtain 
extensive information. The electric 
analogy method incorporated in the 
heat and mass flow analyzer at 
Columbia University gave promise 
of being a more economical tool of 
research. This method has been 
tested time and again and has been 
described previously in a publication 
of this Association®. In this previous 
description, further literature on the 
method is quoted. 


Comparative Experiments 

Because of the complexity of the 
problem of solidification, it seemed 
necessary first to have direct proof 
that the electric analogy method 
would be suitable for solution of 
this type of problem. This answer 
could be found only through com- 
parative experiments in which actual 
foundry work was compared with re- 
sults obtained on the heat and mass 
flow analyzer. The present report 
covers such comparative exper- 
imentsf. 

End Point of Investigation. The 
tests reported hereafter, therefore, 
serve two purposes. First, they shed 


tIn the present report, experiments on 
the heat and mass flow analyzer are de- 
scribed and their results are compared 
with those obtained in direct experi- 
ments. The latter, carried out at the 
Naval Research Laboratory, are described 
in the preceding paper by K. L. Clark.‘ 
Whenever, in this paper, “direct experi- 
ments” are mentioned, reference is made 
to this article. 


some light as to the validity of using 
the heat and mass flow analyzer in 


_ connection with solidification prob- 


lems; second, they are a first step 
toward obtaining general informa- 
tion on the solidification problem. 
In calling this work a first step, the 
author does not want to detract 
from the value of previous work. 

In addition to the work of Yearley' 
and Troy’, investigations by Briggs 
and Gezelius’ should be mentioned; 
attention is also drawn to the ex- 
haustive study by Chworinoff* and 
to the work of the (British) Iron 
and Steel Institute’. There are many 
more publications on this subject, 
some of which are quoted in the 
above references. 


Investigation Material 

If in the light of all this previous 
work, .the author still speaks of this 
paper as a first step, it is done in 
the hope that eventually a complete 
and consistent set of data can be 
assembled by the A.F.A. Heat Trans- 
fer Committee which will cover the 
entire field of solidification. In this 
connection, reference is made to the 
general report of the committee, ‘n 
which next steps for such a program 
are discussed. : 

Selection for Cast Material for 
Investigation. In selecting the steel 
for which the investigations were 
carried out, the author was guided 
by the necessity of finding a mate- 
rial whose properties were estab- 
lished well enough for such a com- 
parative test. The selected steel was 
of 0.2 per cent carbon; the prop- 
erties are shown in various hand- 
books and publications and seem to 
check reasonably well. 

As explained previously, the re- 
port serves in part to compare the 
results obtained by the method of 
direct experimentation with those 
obtained by electric analogy. Gen- 
erally it was attempted to find two 
types of information: (1) The thick- 
ness of frozen steel expressed as a 
function of freezing time, and (2) 
the temperature-time function of the 
casting, chill, and sand. 

The experiments carried out on 
the heat and mass flow analyzer 
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consisted of building up an electrical 
circuit to represent thermal condi- 
tions within the casting and adjacent 
mold material, and carrying out cer- 
tain electrical measurements which 
were then translated into heat terms. 
The technique of this approach is 
described in Appendix 1. 


Experiments 
Program. In selecting the shape 
to be investigated, the author was 
guided by the desire for simple ex- 
periments. Due consideration also 
was given the desirability of sim- 
plicity of the direct experiments 
carried out simultaneously. With this 
purpose in mind, a slab was selected 
having a surface area so large that 
the effect of the ends was completely 

negligible at the center. 


The experiments with chills were 
carried out so that the large side of 
the casting was cast against the chill 
and only the narrow sides were ex- 
posed to sand. The chill was in ail 
cases backed by sand. It was de- 
sired under all circumstances to have 
“adequate chills”; i.e., chills which 
at the end of the freezing period 
were not entirely saturated with 
heat. In symetry, both faces were 
chilled when chills were used*. 


Based on these considerations, the 
dimensions shown in Tables 6 and 7 
were selected. Appended to each 
dimension is a designation of the 
experiment. 


In the direct experiments, sand 
thicknesses different from those 
selected and indicated in the table 
were used. In the direct experiments 
in casting in sand, the thicknesses 
were 5 in. for experiment S, and 
7 in. for experiment S,. Therefore, 
in the electric experiments, the orig- 
inally selected thicknesses also were 
changed to 5 in. for S, and 10 in. 
for S,. All castings were poured at 
a temperature of 2845° F., with one 
exception where a temperature of 
2950° F. was used. 


Solidification Curves. The solidi- 
fication of the castings is shown by 
curves in which times are plotted as 


*In several of the curves presented, 
diagrams showing the relative amounts 
of metal, chill and sand are shown. In 
these instances, the thickness of the steel 
shown does not correspond with the 
amount shown in the legend. Since both 
sides of the slab were chilled, and since 
each chill extracts heat from half the 
slab, the diagram indicates only half the 
mold and hence half the metal thickness. 
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abscissas and frozen thicknesses are ‘ 


plotted as ordinates. For example, 
an abscissa of 200 sec. and an ordi- 
nate of 0.64 in. indicates that after 
200 sec. a thickness of 0.64 in. was 
frozen on each wall of the casting 
for which the curve holds. 

The various figures apply to the 
different experiments listed above. 
In each figure, several curves are 
shown. The constitution diagrams 
of the steel show a freezing range 
of 100°F., namely from 2700 to 
2600° F. In the direct experiments 
by bleeding, only one curve of solidi- 
fication is obtained, but in the elec- 
tric experiments two curves are ob- 
tained, one for beginning‘of freezing 
and one for end of freezing. 

There was some question as to 
which curve should be considered 
comparable to the curve obtained in 
direct experimentation. After care- 
ful consideration, it was decided 
that thé solidified thickness meas- 
ured in the bleeding tests corre- 
sponds to the beginning of solidifica- 
tion. For the direct experiments, 
the observed points are inserted in 
the figures. 

Both curves (beginning and end 
of freezing) are shown in the dia- 
grams. There is as yet no informa- 
tion available concerning the time 
of formation of the air gap. There- 
fore, in some instances, curves are 
shown with different values of time 
of formation of the air gap. The 
way in which the air gap actually 
forms is not well established. The 
author used the concept, which may 
be an oversimplification, that the 
air gap forms suddenly. This implies 
that, up to the time of the forma- 
tion of the air gap, there is intimate 


contact between the casting and the ~ 


surroundings (chill or mold), where- 
as after the time of formation of air 
gap, there is a finite distance be- 
tween the two faces. 

Actually, it is probable that the 
air gap does not form at all points 
at the same time. Local differences 
in mold or chill may account for 


local changes in formation of air * 


gap and the gradual rise of the 
metal in the mold could account for 
a systematic difference in air gap 
time at the top and the bottom of 
the mold. For the present experi- 
ments, it was assumed, however, 
that such differences do not occur 
and that the air gap opens suddenly. 
Table 8 lists the figures along with 





Table 6 


DIMENSIONS OF CastINGsS MApge 
IN SAND 


Total 
Thick- Dimen- 
ness sion Thickness 
Experi- of Slab, of Slab, of Sand, 
ment in. in. in. 
S: 2 2x6x6 4 


S, 4 4x8x8 8 





Table 7 


DIMENSIONS OF CasTINGs MADE 
WITH CHILLS 
Thick- 
ness Total 
‘ of Dimen- Thickness Thickness 
Experi- Slab, sion of of Chill, of Sand, 
ment in, Slab, in. in, in, 


C: 2 2x6x6 1% 2% 
C, 4 7 
C. 6 





INDEX TO FREEZING RaTE GRAPHS 


Pouring 

Tem- 

Experi- perature, 

Figure ment * ¥ 

1S, 2845 SA,SNA, 8 
EA, ENA 


S, 2845 SA, SNA, 
EA, ENA 
S, 2950 SNA, ENA 
C, 2845 SA,EA 
C, 2845 SA,EA 
6 Ce. 2845 SA,EA a 


*In this table, S designates start of freezing 
(2700° F.) and E, end of freezing (2600° F.), 
A air gap, NA no air gap. 

® Indicates that results from direct experiments 
are available. 


Curves Shown Remarks 





Table 9 


INDEX TO GRAPHS SHOWING 
TEMPERATURES IN THE CASTINGS 


' Pouring 
Tem- 

Experi- Air Gap, perature 
Figure _ment sec. a! 
7 F no 2845 
8 no 2845 
9 20 2845 
10 tz 9 2845 
11 : 36 2845 
12 16 81 2845 





pertinent information concerning the 
presented data. 


Temperature-Time Relationships 

The temperature-time relation- 
ships for the casting and for the sur- 
rounding medium were studied 
separately. 

Casting. Table 9 lists the figures 
along with pertinent information 
concerning the presented data. 

In each figure, several curves are 
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shown, each curve representing a 
different point in the casting, the 
limiting curves being those for the 
interface and the center of the slab, 
respectively. Times are plotted as 
abscissas, temperatures as ordinates. 

Chill and Sand. Chill tempera- 
tures were found by direct measure- 
ments in earlier experiments carried 
out in the Naval Research Labora- 
tory (personal communication by 
H. F. Taylor and K. L. Clark). Be- 
cause of the close similarity of con- 
ditions, the values are included in 
the present experiments. Table 10 
lists the figures along with pertinent 
information concerning the pre- 
sented data. 

In each figure, several curves are 
shown, each curve representing a 
different point in chill and/or sand. 


Discussion of Results 
Air Gap Times. Before comparing 
the results obtained by direct ex- 
periments and the electric method, 
it is necessary to consider the influ- 
ence of the air gap. Systematic in- 
vestigations were made for experi- 





Table 10 


INDEX TO GRAPHS SHOWING CHILL 
AND SAND TEMPERATURES 


Pouring 
Air Tem- 

Experi- gap, perature, Re- 
Figure ment sec. °F. = marks* 
13 S: 5 2845 x 

14 Sy no 2845 
15 S, 20 2845 
16 C; 9 2845 wa 
17 Cc, 36 2845 x 
18 Gc 81 2845 


* For experiments marked ‘‘x’’, réfer to direct 
experiments (See reference 4 in bibliography at 
end of report). 
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Fig. 2—Rate of-freezing in 4-in, thick slab casting showing effect of air gap time. 
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Fig. 3—Freezing rate of 4-in. thick slab casting poured at higher temperature (2950° F.) 
than used in Figs. | and 2. Compare with Fig. 2 for effect of pouring temperature. 


ment C,, in which various air gap 
times were used. The experiments 
of this group are summarized in Fig. 
19. In this figure, the start of freez- 
ing at the center of the casting is 
plotted on the ordinate axis and the 
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Fig. I—Rate of freezing in 2-in. thick slab casting showing the effect of air gap time. 
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air gap times are plotted as abscissas. 

The very marked influence of the 
air gap time is obvious. With an 
air gap time of 9 sec., the center 
starts to freeze 270 sec. after pour- 
ing, whereas with no air gap (which 
is equivalent to an air gap time equal 
to infinity) freezing at the center 
starts 146 sec. after pouring. The 
freezing time, therefore, is reduced 
approximately 45 per cent if the air 
gap time changes from 9 sec. to 
“no air gap.” 

Similar influences are to be seen 
in Figs. 5 and 6, where results for 
two different air gap times are 
shown. 

For casting in sand, however, the 
air gap seems to have only a small 
influence on the rate of freezing. 
See, for example, Figs. 1 and 2 in 
which experiments with and with- 
out air gaps are compared. In Fig. 
1, it can be seen that the freezing 
time of the center with 5 sec. air 
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gap time is only about 10 per cent 
higher than with no air gap. In the 
case of Fig. 2, the change is slightly 
larger but still at different order of 
magnitude as compared with chill 
experiments. 

A word of justification is neces- 
sary concerning the selection of air 
gap times in the chill experiments 
(Figs. 4, 5, and 6). The times were 
selected so as to give as close a fit 
as possible to the curves obtained by 
direct experimentation. It appeared 
that such coincidence was obtained 
if the air gap times were changed 
proportionally to the square of the 
difference in thickness of the slab 
castings. The air gap time of the 
4-in. steel is 2? = 4 times as high as 
that for the 2-in. steel. The justifica- 
tion for this procedure will be given 
in the following after the other as- 
pects of the experiment have been 
discussed. 

The relationship found for the air 
gap formation time with chills also 
was applied in selecting the air gap 
formation times for sand experi- 
ments, and this is the reason that the 
air gap time for S, was 5 sec., or % 
of the value used in experiment S,. 

Comparison of Freezing Times. 
From Figs. 1, 2, 4, 5, and 6, it is 
apparent that the curves “start of 
freeze” check closely with those 
found by direct experiments. This 
result should be considered sepa- 
rately for experiments in sand (S2, 
and S,) and for experiments in chill 
(C,, Cy, and C,). In sand, the influ- 
ence of the air gap is so small that 
it safely may be neglected as far-as 
freezing times are concerned and, 
therefore, in this connection the 
close check seems in itself a satis- 


Fig. 6—Effect of 4!/2-in. chill and air gap 
times on freezing rate of 6-in. slab casting. 
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factory proof of the validity of the 
electric analogy method. 

In the chill experiments, the 
strong influence of the air gap time 
cannot be neglected. It should be 
pointed out here that the close check 
between direct and electric experi- 
ments could be the result of two as- 
sumptions which are mutually com- 
pensating. For example, the air gap 
time might have been incorrectly 
selected, but if the chill properties 
also would be incorrect, it is con- 
ceivable that correct results still 
would be obtained. 

The probability of such a pair of 
compensating errors is small indeed 
in view of the number of experi- 
ments. It is still further lessened by 
the agreement in the chill tempera- 
tures discussed below. Therefore, 
the author feels that the present ex- 
periments indicate satisfactory co- 
incidence between the two methods. 

In Figs. 1, 2, 4, and 6, the indi- 
vidual points observed by Clark were 
plotted. By observing the individual 
points, it may be found that there is 
some choice as to how to draw the 
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Fig. 4 (Left)—Effect of 1'/2-in. chill on 
freezing rate of 2-in. slab casting. Fig. 5 
(Right)—Effect of 3-in. chill and air gap 
times on freezing rate of 4-in. slab casting. 


curves. There are not sufficient 
points to be quite sure about inter- 
polation. Moreover, in view of the 
extreme experimental difficulties, one 
can really be sure of any point only 
if several experiments would have 
been bled after the same time and 
an average would be taken for the 
frozen thickness. Such procedure 
would of course call for a very great 
amount of experiments, more than it 
was possible to make. 

The inflection in the curves can 
be explained as follows: When the 
hot steel comes in contact with the 
surface of the mold, it starts cooling 
at a certain rate. The heat of fusion, 
liberated as soon as the temperature 
reaches the upper limit of the freez- 
ing range, helps to maintain the 
temperature, and thus prevents the 
heat from layers further in to flow 
out. The freezing slows down and 
the curve bends towards the time 
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(abscissa) axis. Then, relatively 
slowly, the temperature drops and 
the heat of fusion of outside layers 
is spent. Simultaneously the proper- 
ties change (from “liquid” to “solid” 
values) : the change occurs in nature 
gradually and continuously, but was 
represented in the experiments in 
one step. 

The change is toward lower spe- 
cific heat, and toward higher thermal 
conductivity. Both changes exert 
influence in the same _ direction, 
namely, toward more rapid heat 
flow. The cooling of the inner lay- 
ers is thus accelerated, and _ this 
accounts for the upward bend in the 
solidification curve, making the 
freezing toward the end very rapid. 


Comparison of Chill and Sand 
Temperatures. In Fig. 17, chill tem- 
peratures found by direct experi- 
ments are plotted together with chill 
temperatures found from the elec- 
trical experiments. It has been stat- 
ed previously that the direct experi- 
ments for this case were made at an 
earlier date and with but slightly 
different conditions. The chill was 
3% in. thick, instead of 3 in., and 
the pouring temperature was 
2900° F. instead of 2845° F. 

The curves, if taken for the pres- 
ent conditions, therefore, should be 
somewhat lower; this would bring 
the curves for 1.5 in. from the steel- 
chill interface closer together but 
would slightly separate the curves 
referring to a point 3 in. from the 
interface. In view of the many dif- 
ficulties in such experiments, the co- 
incidence of the curves can be called 


Fig. 9—Same as Fig. 7 with 20 sec. air 
gap time. 


30 


TEMPERATURE 2845°F, 


2 IN. 


TEMPERATURE ~ °F, 
nN 


° 500 1000 


excellent. This was taken as addi- 
tional justification for the selection 
of the air gap times as explained in 
the foregoing. 

The sand temperatures are com- 
pared for experiment S, and shown 
in Fig. 13. It will be found that the 
temperatures observed in the direct 
experiments are considerably lower 
than those measured by the electric 
analogy method. However, curves 
plotting temperatures against loca- 
tion at constant time, as used in Fig. 
20, give a more favorable impres- 
sion. One possible explanation for 
the discrepancies would be the way 
of placing the thermocouples in the 
sand. In drying, the sand can shrink 
away from the thermocouple and 
thus cause insulation of the couple 
with resulting lower indicated tem- 
peratures*. 

A further explanation could be 
wrong selection of sand properties 
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Fig. 7 (Left)—Temperatures in 2-in. slab 

casting at various times and distances at 

and from mold-metal interface. Fig. 8 
(Right)—Same as Fig. 7 for 4-in. slab. 


in the electric experiments. In view 
of the good check of freezing times, 
this is not very probable. As can be 
seen from Fig. 13, the air gap does 
not have sufficient influence on sand 
temperatures to make a_ possible 
air gap a plausible explanation for 
the discrepancies. 

Temperatures in Slab Castings. 
In the experiments so far, there was 
no possibility of comparing  stecl 
temperatures within the castings 
themselves by direct and electric ex- 
periments because no quartz tubes 
were obtainable for protecting th 
thermocouples for measuring these 





*Personal communication by C. B. 
Bradley, Johns Manville Research Lab- 
oratory, Manville, N. J. 
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Fig. 10 (Left)—Same as Fig. 7 with 9 sec. 

air gap time. Fig. 11 (Right)—Same as 

Fig. 7 for 4-in. slab casting with 36 sec. 
air gap time and chill. 


temperatures. However, the study 
of Figs. 7 to 12 reveals some very 
interesting facts. 

Except for the very early times, 
temperature differences in the cast- 
ing are small. The term “very early” 
must be used in a relative sense. For 
the 2-in. casting (Fig. 7), the tem- 
peratures at various points come 
close together after approximately 
900 sec. The same holds true for the 
4-in. casting with no air gap (Fig. 8), 
whereas for the 4-in. steel with air 
gap (Fig. 9), the curves more nearly 
coincide only after approximately 
4000 sec. 

The temperatures in the steel 
when cast against the chill lie some- 
what farther apart, but after the 
initial period, the length of which 
again depends on the thickness of 
the steel, the differences are still not 
large. 

This may, in part, account for the 
opinionf that the constitution dia- 
grams as published do not hold for 
commercial foundry practice. The 
temperature differences between 
points near the surface and the cen- 
ter of the casting, particularly in 
sand molds, are so small that they 
lie almost within the accuracy of the 
measuring devices available in in- 
dustrial foundry laboratories. 

Comparing Figs. 8 and 9, it can 
be seen that the temperatures in the 
casting with and without air gap 





tPersonal communication by C. W. 
Briggs, Steel Founders’ Society of Amer- 
ica, Cleveland. 
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are appreciably different at any 
given time. Take, for example, a 
time 2000 sec. after pouring. With 
no air gap, the temperature is ap- 
proximately 2170° F., whereas with 
20 sec. air gap, the temperatures in 
the casting are 2670 and 2590° F. 
Thus the time of formation of the 
air gap can be checked by measur- 
ing the temperature in the casting 
at a given location. The differences 
in. these temperatures with air gap 
and with no air gap are so large 
that they can be measured with fair 
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accuracy and thus a check on the 
assumption of “no air gap” in sand 
casting can be obtained. 

In casting against chills, the dif- 
ferences are not so marked, but 
curves, which were taken on the 
heat and mass flow analyzer and 
were not included in this report, 
tend to indicate that, for casting 
against chills, this method of ascer- 
taining the air gap time is also 
promising. 

Heat Balance Between Steel and 
Sand. The experiments can be 
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Fig. 12—Same as Fig. 7 for 6-in. slab casting with 8! sec. air gap time and chill. 
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Fig. 14—Same as Fig. 13 for 4-in. slab casting. 


checked by calculating the loss of 
heat content of the casting and the 
gain of heat content in the sand for 
any ‘given time after pouring (in 
the chill experiments, the gain of 
chill and sand heat content would 
have to be calculated). A tentative 
heat balance of this kind was set up 
for the experiment S, for a time 
100 sec. after pouring. 


the casting and in the sand were 
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Fig. 13—Temperatures in sand for 2-in. slab casting at various distances and different 
times with no and 5 sec. air gap times for heat flow analyzer data. Superimposed are 
the temperatures measured by direct experiment’. 
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casting with 20 sec. air gap time. TIME 
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drawn by plotting the temperature 
distance relation at constant time 
(100 sec.) from the curves shown 
in Figs. 7 and 13, respectively. These 
curves are shown in Fig. 20. The 
curve for sand is shown for the elec- 
tric experiment as well as for the 
direct experiment. 

The heat balance yields the fol- 
lowing values: 
Loss of heat content of the 

steel, by electric analogy..2163 Btu. 
Gain of heat content of the 

sand, electric analogy ex- 

periment ......... debanbaeds 2410 Btu. 
Direct experiment .............. 1840 Btu. 


In considering these figures, it 
should be kept in mind that, for the 
constant time curves, relatively few 
points are available and that a minor 
change in interpolation can yield 
considerably different answers. The 
heat gain curves for direct and elec- 
tric analogy experiments appear 
reasonably close and yet result in a 
heat gain 30 per cent apart. The 
calculations for loss and gain of heat 
content are shown in detail in Ap- 
pendix 2. In, view of the difficulties 
in interpolation, the check appears 
to be satisfactory. 


Conclusions 

The electric analogy method ap- 
pears to be a promising tool, pro- 
vided that the necessary thermal 
properties are known and the prob- 
lem of air gap occurrence can be 
solved. There is reason to believe 
that it will be able to yield the 
answers to the various problems 
of solidification confronting the 
foundrymen. 

It appears to be possible to estab- 
lish with reasonable approximation 
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one curve for sand casting and one 
for chill casting showing the freez- 
ing times as functions of thickness 
independent of total thickness of the 
casting. This approximation holds 
better for small thicknesses than for 
large thicknesses and becomes pro- 
gressively poorer as the thickness 
increases. 

Complete solidification for any 
one casting branches off from the 
general curve. Figure 21 shows such 
general freezing curves. From this 
figure, it may be seen that an ade- 
quate chill speeds up complete 
solidification approximately in the 


Fig. 16—Temperatures in chill and sand for 
2-in. slab casting with 9 sec. air gap time. 
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ratio 1 to 25 at least for slabs up 
to 4-in. thick; the 2-in. slab freezes 
in 55 sec. with chill and in 140 sec. 
without chill; the 4-in. casting 
freezes completely in 190 sec. with 
chill and without chill in 540 ‘sec. 
The time of formation of air gap 
is of major influence in the case of 
chilled castings but of small influ- 
ence in the case of sand castings. It 
is not readily understandable why 
this should be the case. The air gap 
may be caused by the difference be- 
tween contraction of the casting and 
expansion of the mold. The con- 
traction of the steel is, of course, 
faster in the case of chill castings, 
but on the other hand the expansion 
of the chill is probably larger than 


STEEL—CHILL 


0. 


2 IN. 
9 SEC. 


THICKNESS OF STEEL 
AIR GAP TIME 


SAND 0.7949 


300 400 


TIME - SECONDS 


DECEMBER, 1945 


~| FROM STEEL 


THICKNESS OF STEEL 6 IN. 
AiR TIME 81 SEC 


SAND 2.385 IN 
,_ FROM CHILL 


SAND 5.113 IN 
FROM CHILL 


600 800 1000 1200 1400 1600 1800 20002200 2400 2600 2800 


TIME - SECONDS 


Fig. 17 (Left)—Same as Fig. 16 for 4-in. 

slab casting with 36 sec. air gap time. Fig. 

18 (Right)—Same as Fig. 16 for 6-in. slab 
casting with 81 sec. air gap time. 


that of the sand. However, there is 
the possibility of the sand expand- 
ing because of the pressure of the 
air and other gas between sand 
particles*. 

As mentioned in the introduction, 
this report is considered only as pre- 
liminary work and is intended pri- 
marily to investigate the possibility 
of using the electric analogy method. 
The author feels that this method 
is promising, but that, because of 
the uncertainty surrounding physi- 
cal properties, further“ correlating 
experiments are desirable. 
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Appendix | 
MODIFICATIONS OF ELECTRICAL 
ANALOGY METHOD WHEN 
APPLIED TO CASTING 
FREEZING PROBLEMS 


The basis of the electric analogy 
method has been published repeat- 
edly*. It will be assumed here that 
the reader is familiar with the 
method. For studying the freezing 


*Personal communication by P. E. 
Landolt and C. R. Wiggins. 
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Fig. 19—Influencé of air gap time on freezing time of center of 4-in. slab casting using chill. 


of castings, however, several modifi- 
cations of the simple basic procedure 
were necessary. 

The heat of fusion, the change of 
properties between liquid and solid 
steel, and the necessity of measuring 
with fair accuracy a limited voltage 
(temperature) range at high volt- 
age (temperature) level offered spe- 
cial difficulties. 

The heat of fusion, which is lib- 
erated over a certain freezing range, 
acts as a temporary increase in spe- 
cific heat and was so represented. 
To facilitate the necessary changes 
in the circuit, special switch frames 
were built. 

The procedure of the freezing ex- 
periments is as follows: 

a. Build an electric circuit rep- 
resenting the casting. 

b. Build electric circuit represent- 
ing chill and/or mold. 

c. Provide for electric capacitors 
to represent the apparent increased 
specific heat (heat of fusion). 

d. Load the circuit representing 
the casting to a voltage (tempera- 
ture) corresponding to the pouring 
temperature. 

e. Load the heat of fusion capaci- 
tors to the voltage (temperature) 
corresponding to the upper end of 
the freezing range (2700° F.). 

f. Connect the “casting circuit” 
to the “chill-mold circuit” or the 
“mold circuit” (C-experiments and 
S-experiments, respectively) . 

g. Observe the voltage drop in 
the “casting circuit” and the volt- 
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age increase in the “chill-mold cir- 
cuit” or “mold circuit.” 

h: As soon as the voltage at any 
point in the casting circuit has 
dropped from the value correspond- 
ing to the casting temperature to 
that corresponding to the upper 
limit of the freezing range, the heat 
of fusion capacitor is inserted at this 
point of the circuit. 

i. The rate of temperature drop 
at this point now will be slower but 
will continue. When the voltage has 
reached a value equivalent to the 
middle of the freezing range 
(2650° F.), the resistors and capaci- 
tors of the casting circuit are 
switched from the values corre- 
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sponding to liquid properties to 
those corresponding to solid prop- 
erties. This results in a slight in- 
crease in rate of temperature drop. 

j. When the voltage correspond- 
ing to the lower limit of the freezing 
range is reached, the heat of fusion 
capacitor is taken out of the circuit. 

It should be understood that all 
three steps mentioned in A, 1, and } 
do not always occur in one section 
before first step in the next section 
starts. If, for example, the sections, 
starting from the interface toward 
the center, are numbered by 1, 2, 3. 
etc., and if the three changes ar: 
characterized by the letters used 
above (h, i, j), then the following 
is a typical record of an experiment 
Sa: 1h; lt; 2h; 3h; 4h; 21; 5h; 6h; 
31; 7h; 8h; 9h; 10h; 42; 52; 62; 1); 
7i; 82; 27; 91; 102; 37; 47; 57; 67; 7); 
8); 97; 10). 

The points 1 to 10 were at the 
following distance, in inches, from 
the steel-sand interface: 0.0740, 
0.2222, 0.3704, 0.5184, 0.6926, 
0.8926, 1.0926, 1.3540, 1.6770 and 
2.000. 

After completion of the experi- 
ments, the electrical terms are trans- 
lated into heat terms. 

It has been mentioned previously 
that the accurate measurement of 
small voltage changes at a high level 
offered additional difficulties. These 
difficulties are similar to those en- 
countered in temperature measure- 
ments and are there overcome by 
“suppressing the zero.” A _ similar 
method was applied in the electric 
experiments. Instead of measuring 
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Fig. 20—Chart showing (left) temperature distribution in steel and (right) temperature 
distribution in sand 100 sec. after pouring 2-in. slab casting at 2845° F. 
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the voltage difference between any 
given point and zero, an auxiliary 
voltage was introduced. The tem- 
perature difference between the 
point in question and the auxiliary 
voltage was determined. This method 
proved to be entirely satisfactory. 

Thermal Values Used in Experi- 
ments, The electric experiments are 
based on a knowledge of the thermal 
properties of the materials. There- 
fore, it is proper to give the values 
used in the experiments and justify 
their selection. 

Thermal Conductivity of the Steel. 
Selected Values: solid, 18.4 Btu./ft./ 
hr./° F.; liquid, 9.2 Btu./ft./hr./° F. 
The National Bureau of Standards 
gives a value of 0.076 cal./cm./sec./ 
° C., which corresponds to 18.4 Btu. / 
ft./hr./° F. This figure checks with 
the values shown, in the “Second 
Report of the Alloy Steel Research 
Committee of the (British) Iron and 
Steel Institute” ® and it was indicated 
that all steels seem to have con- 
ductivities between 0.06 and 0.08 
cal./cm./sec./° C., at a temperature 
between 700 and 900° C. Lacking 
more accurate data, the value given 
in reference 8 was selected. 

No value for conductivity of liquid 
steel can be found in literature. J. B. 
Austin (personal communication) 
advises that based on study of all 
available data, a conductivity of one- 
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half the value of solid steel, namely 
9.2 Btu./ft./hr./° F., appears rea- 
sonable. 


Values*: solid, 0.165 Btu./lb./° F.; 
liquid, 0.200 Btu./lb./° F. Austin 
(personal communication) recom- 
mended 0.144 cal./gram/° C., for 
solid steel and 0.180 for liquid steel. 
From Table 45 in the previously- 
mentioned “Second Report’’®, it ap- 
pears that the mean specific heat 
between various temperatures and 
50° C. drops from 0.168 cal./gram/ 
°C., at 850°C. to 0.1156 at 100° 
C. However, between 850 and 750° 
C., there is but little change. Values 
drop from 0.168 to 0.163 cal./gram/ 
°C. Umino’® quotes similar values. 

Inasmuch as it is not expected that 
the temperature at any point in the 
steel would drop during the solidifi- 
cation period to values below 700° 
500 C. (1292° F.), the value, from refer- 
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*One Btu./lb./° F. (mean) =one gram- 
cal. /gram/°C. 
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ence 9, was taken to be 0.165 Btu./ 
Ib./° F. The specific heat for liquid 
steel was increased, as compared 
with Austin’s recommendation, to 
keep the ratio of liquid to solid 
specific heat approximately in the 
magnitude indicated by Austin. 

Density of Steel. Selected Values: 
solid, 468 lb./cu. ft.; liquid, 450 Ib./ 
cu. ft. Austin (personal communica- 
tion) suggested values for solid steel 
af 7.483 grams/cm.* and for liquid 
steel of 7.2 grams/cm*. Steel No. 3 
in the above-mentioned “Second 
Report’? mentions a density of 7,859 
grams/cm* for steel at 15°C. The 
coefficient of linear expansion for 
0.22 per cent carbon steel is 0.1316 X 
10°* from 20 to 1000° C. and 0.1248 
X 10°¢ from 20 to 900° C. (Driesen**) . 
The volume increases with the third 
power of the linear expansion and, 
therefore, based on the information 
in the “Second Report,” the density 
at elevated temperatures would be 
7.56 grams/cm*. In the experiments, 
the mean between this value and 
the value given by Austin was taken, 
‘ namely 7.5 grams /cm’=468 Ib./cu. 
ft. The value for liquid density was 
kept unchanged as recommended by 
Austin. 

Heat of Fusion. Selected Value: 
126.2 Btu./lb. Powell*? indicates a 
value of 3900 cal./gram mol. This 
corresponds to the selected value 
given above. 

Freezing Range. Selected Value: 
2700-2600° F. These values have 
been taken from the constitution 
diagram. 

Pouring Temperature. Agreed 
upon before start of the experiments: 
2845° F. For the chill, the “solid 
properties” of the casting were taken. 
The sand properties appear surpris- 
ingly hard to find in literature. It 
would appear that determination 
should not offer major difficulties. 

Conductivity of Sand. Selected 
Value: 0.9 Btu./ft./hr./° F. ‘Chwor- 
inoff* mentions a conductivity of 
0.65 Btu./ft./hr./° F. for sand hav- 
ing a density 15 per cent higher than 
the use used in the present experi- 
ments. Reducing the density to the 
values used here would lead to still 
lower conductivity because, in gen- 
eral, the conductivity decreases with 
the density. Norton*® shows three 
curves of conductivities for silica. 
The conductivity values vary from 
0.6 Btu./ft./hr./° F. (for 400° F.) 
to 1.3 (for 2400° F. temperature). 
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These values are the mean of the 
three curves mentioned before. Al- 
though it is not so stated specifically, 
it was believed that Norton’s recent 
curves refer to brick rather than to 
sand. In view of the uncertainties 
concerning conductivity of sand, an 
average value (0.9 Btu./ft./hr./° F.) 
of Norton’s most recent figures was 
taken without making an attempt to 
introduce into the experiments a 
higher conductivity for the sand 
neighboring the interface than for 
the sand farther away from the in- 
terface. 

Specific Heat of Sand. Norton 
indicates that the specific heat of 
silica varies from 0.28 Btu./lb./° F. 
at 2200° F. to 0.23 Btu./lb./° F. at 
1100° F. In view of the high tem- 
perature near the interface, a value 
of 0.28 Btu./Ib. was selected. 

Density of Sand. Selected Value: 
93.6 Ib./cu.ft. This value is the 
average of that used in the foundry 
where the bleeding tests were carried 
out. 

Air Gap Resistance. Undoubtedly 
the air gap occurring in the solidifi- 
cation of metals is so small that the 
heat exchange between the solidify- 
ing metal and the chill or sand 
occurs by radiation only, because in 
a space so small, no convection can 
occur. Since the casting is sur- 
rounded on all sides by the cooling 
material, it probably is permissible 
to consider the radiation as black 
body radiation only. The exchange 
of heat by radiation between two 
black bodies is proportional to the 
fourth power of the absolute tem- 
perature. 

Because of change of the face 
temperatures on either side of the 
air gap, the possibility had to be 
considered that the difference of the 
fourth powers might change with 
time so much that the air gap re- 
sistance would have to be varied 
during the experiment. The experi- 
mental procedure was such that an 
air gap resistance based on prelimi- 
nary experiments was estimated and 
then it was ascertained if this as- 
sumed value was a fair representa- 
tion of the actual air gap resistance. 


Conductances 
In heat terms, it is customary to 
speak of conductances rather than 
of resistances, the conductance being 
the inverse value of the resistance. 
To determine the air gap con- 
ductance, temperature charts were 


determined for the temperatures of 
both air gap faces. These tempera- 
tures, for experiments C,, Cy, and 
C,, are plotted against time in Fig. 
22. The curves do not start with 
zero time because the steel tempera- 
ture drops very rapidly from 2845° 
F. to the starting value of the curves, 
whereas the chill surface increases 
from 70° F. to the same value. 

Theoretically, if there is no con- 
tact resistance before. the air gap be- 
comes active, this decrease and in- 
crease occur in infinitely short time. 
For the air gap, only the tempera- 
tures starting from this point are of 
interest, and therefore only these are 
plotted in Fig. 22. 

Based on these temperatures, the 
appropriate boundary conductances 
were determined by using the curves 
shown in Fig. 27 of McAdams’ 
book** on heat transmission. These 
values are plotted as h in Fig. 22. 
Fortunately, A changes but little 
with time so that it is not necessary 
to change the air gap resistance dur- 
ing the experiment. Moreover for 
the three different steels, the values 
lie close together and therefore a 
uniform value of h=67.6 Btu./sq. 
ft./hr./ ° F., was selected. 


Appendix 2 


Heat BALANCE BETWEEN STEEL 
AND SAND (EXPERIMENT S,) 


The left half of Fig. 20 shows the 
temperature distribution in the steel 
100 sec. after pouring, the values 
being obtained from Fig. 7. The 
right half of the picture shows a 
cross curve of Fig. 13 and gives the 
temperature distribution:in the sand 
100 sec. after pouring. The right 
half contains two curves, one based 
on the electric analogy method 
(solid line) and the other based on 
the direct measurements (broken 
line). 

It is interesting to see that the 
differences between the two methods 
of investigation which appeared 
large in Fig. 13 are small in the 
cross curve in Fig. 20. 

To carry out the heat balance, 
the steel temperature curve was 
divided into four parts marked 4, 
B, C, and D. Part A ‘stretches from 
the center to the point which just 
has reached the upper range of 
freezing temperature (2700°F.). 
Part B extends from this point to 
that which just has reached the 
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Direct Experiment,” Report of Heat 
Table 11 Transfer Committee, p. 24, this issue of 
AMERICAN FOUNDRYMAN. 
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mean temperature of the freezing 
range (2650° F.) where the proper- 
ties for “liquid” were changed to 
“solid.” 

The third part, C, goes from this 
point to where the steel just has 
reached the lower limit of solidifica- 
tion (2600° F.). The last part ex- 
tends from this point to the inter- 
face. For each part, the mean tem- 
perature was established. The values 
are as follows: Part A, 2716.7° F.; 
Part B, 2675° F. Part C, 2625° F.; 
Part D, 2597.5° F 

For each part, the total tempera- 
ture drop from the original 2845° F. 
to the mean values quoted above 
was divided into steps according to 


the various specific heat values pre- © 


vailing in the different ranges. 
Section A was entirely within the 
range of “liquid properties.” Section 
B had to be treated in two steps, 
one for the specific heat which is 
entirely within the liquid range and 
one for the heat of fusion which is 
given off between 2700 and 2650° F 
Part C was treated in three steps, 
one from 2845 to 2650° F. (liquid 
properties), one from 2650 to 2625° 
F. (solid properties), and one from 
2700 to 2625° F. (heat of fusion). 
Part D was treated in three steps, 
the first reaching from 2845 to 2650° 
F. (liquid properties), and the next 
from 2650 to 2597.5° F. (solid prop- 
erties), and the third from 2700 to 
2600° F. (heat of fusion). 
The procedure will be clearer 
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from the tabulation (Table 11) 
showing how. in each part and step 
the heat content has been calculated. 
In the multiplications, the first figure 
shows the thickness in inches of the 
part (A, B, etc.); the next figure 
(= )serves to change over to feet; 


in the brackets the temperature dif- 
ference in °F. is shown, which ap- 
plies to the respective step. Then 
follows the density in Ib./cu. ft. and 
the specific heat (0.2 Btu./lb./° F. 
for liquid steel; 0.165 Btu./lb./° F. 
for solid steel. 


Heat of fusion is reduced to 
“specific heat” by dividing the heat 
of fusion, 126.1 Btu./lb., by the tem- 
perature difference, 100° F., over 
which the heat of fusion is given up. 

The heat gain of the sand was 
determined by integrating the area 
under the temperature-space curve. 
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Pattern and Print Is 
Selected for Contest 


EETING November 9 in Chi- 

cago the Apprentice Con- 
test Committee selected a blueprint 
for the patternmaking contest and 
a pattern for the molding contests. 
In consideration of the veterans 
who are indentured as apprentices, 
the maximum age limit of 24 years 
was changed to 24 plus the time 
spent in the armed forces. More 
entries than usual are expected in 
the four divisions of the contest be- 
cause the 1946 competition will be 
part of the 50th Anniversary Con- 
vention and Exhibit. 

Judging of the patterns and cast- 
ings will take place several weeks 
earlier than usual this year because 
it is planned to have the first prize 
winners attend the convention in 
Cleveland, May 6-10, 1946, to re- 
ceive the awards. Further details of 
the contest are available through 
the National Office. 

The committee agreed that the 
1945 Pattern Contest patterns, which 
are now in the Association office, 
should be made available to any 
chapter that requests them. They 
are to be used at technical meetings 
and round table discussions. 
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r NHE condition of “burnt on” 
or adhering sand can be very 
contrary, and because it is so 

contrary, can be quite puzzling. 
One type of adhering sand, spotty 
“burn on,” seems to be especially 
puzzling. When this type of adher- 
ing sand is encountered, the cause 
usually can be traced to soft ram- 
ming. This spotty “burn on,” due 
to soft ramming, will vary from 
casting to casting, molder to molder 
and from day to day on the same 
castings. In fact, one part of a cast- 
ing will show bad adhering sand, 
while an adjacent area will peel 
perfectly. 

When this type of adhering sand 
does occur, the foundry seems to 
look always for some mysterious 
change that has occurred in the 
sand. In reality, what has happened 
is that the molder did not ram that 
mold, or that particular part of the 
mold, hard enough. 

Regardless of how refractory the 


-- CASTING 








SINTERING TEST 


® Report of the Committee on 
Sintering Test, Foundry Sand 
Research Project of A.F.A. 


sand may be, if it is not compacted 
enough, the voids present in the 
sand as rammed are so large as to 
allow mechanical penetration of the 
metal into the sand mass, with bad 
“burn on” resulting. Simply be- 
cause the mold surface was washed 
does not mean that penetration can- 
not occur, as no wash is perfect. It 
can and will spall or crack in spots, 
opening up potential entries for the 
metal into the open sand back of 
the wash. 


Just such an example of adhering 
sand was submitted to the Sinter- 
ing Test Committee during the past 
year as a very mysterious type of 
“burn on.” Figures 1 and 2 show 
a large area of this adhering sand 
that could be pried off a large steel 
casting with difficulty. This mass 


“WASH 


Fig. | (Left)—Surface of specimen of ad- 

hering sand in contact with steel. Fig. 2 

(Right)—Opposite surface of specimen of 

adhering sand shown in Fig. 1. (Specimen 
size reduced in reproduction.) 


did come off, but other spots could 
not be removed, and there were so 
many of these spots that the casting 
had to be scrapped. 


Figure 1 shows the surface in con- 
tact with the steel. It is quite 
smooth and shows no unusual fusion. 
However, please note that this sur- 
face, which had been washed with 
silica flour wash and should have 
been impervious, shows numerous 
imperfections, mostly cracks. These 
imperfections show black in Fig. 1. 


The reason that they show black 
is that they are filled with steel and 
a little air was present to oxidize 
the surface. These small cracks are, 
in this case, the passages through 
which the steel penetrated the dense 
wash and permeated the more open 
sand back of the face of the mold. 


Fig. 3 (Left)—Cross section through area 
showing '/4-in. penetration (Fig. 2). 25X, 
vertical illumination. Fig. 4 (Right)—Cross 
section through area showing 7-in. pene- 
tration (Fig. 2.). 25X, vertical illumination. 
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Figure 2 shows the other side of 
this sand mass. Only that part of 
the sand which was permeated by 
the steel has remained in one piece. 
The sand into which the steel did 
not penetrate disintegrated on shake- 
out. The thickness of this mass of 
sand and steel increased from %4-in. 
at the edge to 7%-in. in the center. 
Even though this photograph is less 
than natural size, it can be seen that 
the sand in the center of the speci- 
men is quite open. It is in this area 
that the steel penetrated the farthest. 


Mechanical Penetration 

Figure 3 shows a cross section of 
this mass of sand and steel at the 
edge of the penetrated area, where 
the steel penetrated the sand to a 
depth of %-in. The magnification 
is 25 diameters. The metal penetra- 
tion (white areas) and unchanged 
sand grains (gray) are typical of 
pure mechanical penetration. Note 
that the voids, now permeated by 
the steel, are larger than the sand 
grains, and that the wash is not con- 
tinuous, even though to the unaided 
eye this surface seems to be uni- 
formly covered. 


Figure 4 explains why the center 
of this specimen showed 7-in. metal 
penetration. This area must have 
been rammed very soft, for other- 
wise how can the extremely large 
spaces between the sand grains be 
explained? The particular area in 
this micrograph was taken as far 
back from the sand-metal surface 
as possible, 7-in. from this surface. 

The metal this far back is starting 
to freeze off and, as can be seen, 
there are two large voids (the black 
areas) that were not filled by the 
metal. Nevertheless, there is still 
enough steel present to bond the 
sand grains together, making a 
good grinding wheel on the surface 
of the casting. © 


Ramming the Mold 

The moral of all this is ram. Ram 
as hard as possible, consistent with 
other properties of the sand in the 
mold. Of course it is possible to 
ram too hard, but soft ramming will 
cause “burn on” as well as swells 
and strains. No sand will peel if it 
is not compacted sufficiently. 

Do not depend on a wash to do 
everything. It must be backed by 
the proper sand. If spotty “burn 
on” is encountered, do not worry 
about some mysterious change that 
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has occurred in the sand, but get 
out the hardness tester and check 
the hardness of the mold; not at the 
parting or some other nice flat sur- 
face, but at the gate, pockets and 
corners. 

These areas are not only the ones 
that are the hardest to ram and 
usually are rammed softer than the 
rest of the mold, but are the ones 
that are partially surrounded by 
metal and are heated to a higher 
temperature. This combination, 





large voids due to soft ramming, 
plus being heated close to the metal 
temperature, makes these areas 
doubly susceptible to penetration by 
the metal with bad “burn on” re- 
sulting. 
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LABOR-MANAGEMENT 


Discuss Apprenticeship for Veterans 


EETING recently in Washing- 

ton, D. C., a Joint Man- 
agement-Labor Committee, and 
representatives of the armed forces, 
discussed evaluation of previous 
training and experience for credit 
on apprentice training programs. 
Acting on the precedent established 
by educational institutions, the com- 
mittee set up recommendations for 
evaluating work experience and 
training of prospective apprentices 
both before and during their entry 
into the armed forces. The evalua- 
tion must be done by the employer 
or by a joint apprenticeship commit- 
tee, it was stated. An outline for 
summarizing the details of the appli- 
cant’s experience and training, and 
another for a detailed breakdown of 
the iob, were discussed. 


Cautioning that industry should 
proceed carefully on the matter of 
accreditation, the committee said 
there was need for a check-back to 
see that the apprentice could actu- 
ally perform the work claimed; issu- 
ance of final credit should be 
reserved until this was demonstrated. 


It was agreed that it is the quality 
of training that is significant, not 
whether the training was obtained 
prior to or during military service. 

Recognition by the committee that 
the real job of counseling has to be 
done locally, after the men are over 
the initial experience of returning 
home, suggests the formation by 
A.F.A. chapters of a veterans’ coun- 
sel bureau. Or a special meeting 
might be held to encourage return- 
ing veterans to enter the industry. 

The importance of special treat- 
ment for veterans is shown in a 


report made by the Federal Com- 
mittee on Apprenticeship for Au- 
gust, 1945. During this month 47 
per cent of the new apprenticeship 
agreements registered in all trades 
were with veterans. 

With respect to the number of 
registered apprenticeship trade pro- 
grams, the foundry industry is run- 
ning behind the construction, the 
machinist and the mechanic trades. 





Apprentice Committee 
Makes Convention Plans 


HE oldest established committee 
os the Association, the Appren- 
tice Training Committee, met in 
Chicago, November 10, to discuss 
a program for the 50th Anniver- 
sary Convention and Exhibit to be 
held in Cleveland, May 6-10, 1946 
The two sessions to be sponsored by 
this committee at the convention 
will be devoted to the human rela- 
tion problems of training workers 
and to a panel discussion on various 
types of training programs. Discuss- 
ing standard apprentice programs, 
accelerated training programs, up- 
grading of learners and training of 
veterans, a panel of five men will 
present their views; then the meeting 
will be open to discussion and ques- 
tioning from the floor. 

Advancing an apprentice on the 
basis of ability rather than accord- 
ing to a fixed time schedule was 
proposed as a future problem for the 
committee. It was brought out that 
a thorough study of the skills and 
aptitudes should be made. 
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Timestudy and the Supervisor 





® High production and low costs become important in the highly competitive situation facing industry in 
this period of transition. Loose standards and incentive ca based upon unsound fundamentals have 


appeared during the war years. The Job Evaluation and 


ime Study Committee of A.F.A. is sponsoring 


several papers covering various aspects of this important problem. 


By Phil Carroll, Jr., Registered Professional Engineer, Maplewood, N. J. 


OR fifty years we have been 
Je esinin people in industry to 

understand the wrong meth- 
ods of timestudy and wage incentive. 
And, during World War II we have 
made matters worse by introducing 
many more wage incentive plans 
overnight, so to speak. This head- 
long rush to do things in a hurry is 
like the procedure we followed in 
the good old days when the time 
came around to buy a new auto- 
mobile. 

We would think about the new 
car and talk about it for months on 
end. Then, on some sunny Satur- 
day afternoon we would go shopping 
and, having found the car we de- 
cided to purchase, insist upon driv- 
ing it home that afternoon. The fact 
that we had contemplated the pur- 
chase for months did not deter us 
from becoming very impatient when 
we were told we could not have the 
new car that same afternoon. 

A sound wage incentive plan is 
not an easy thing to install. It takes 
a great deal of time and good man- 
agement coupled with good engineer- 
ing to make a completely satisfac- 
tory installation. But installation is 
comparatively easy as compared to 
the effort required to correctly main- 
tain the plan. The two different 
problems are correctly summarized 
in that trite saying: “It’s not the 
first cost but the upkeep.” 


Protective Clauses 
Many of the plans that have been 


so easy to install have worked too 


well. “People are earning too much,” 
so it is said, and “rate cutting” has 
been used as a remedy. That factor 
has caused much of the criticism of 
wage incentives regardless of the fact 
that many have been set up and 
operated on sound fundamentals. 
Some of our past malpractices have 
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come back to us lately in the form 
of numerous so-called protective 
clauses set up by unions for insertion 
in labor contracts. 

One of the basic causes of past 
and current criticisms of incentive 
plans is the failure of management 
to see exactly what the functions in 
timestudy-incentive really are. We 
have failed to distinguish between 
the things which should have been 
done with the base rate and those 
which should have been done with 
incentive. We have used the wage 
incentive plan to make wage adjust- 
ments which should have been cor- 


_ rected by base rate changes. 


These faulty practices are catch- 
ing up with us now because base 
rates have been climbing upward. 
Each increase makes more obsolete 
the incentive plans which were based 
on low wage rate and high incentive 
earnings. We are approaching the 
time when the low task-low base 
rate incentive plan will be as out of 
date as “the old gray mare.” 


Timestudy Methods 

Many of the sins of the past result 
directly from ignorance of good 
timestudy practices or willful neg- 
lect of them. For instance, proper 
timestudy methods were not even 
considered by those companies which 
installed the incentive plan to pay 
more money for production above 
“guesstimated rates” or past per- 
formance output. In many plants 
where so-called timestudy was used, 
too often the observations were made 
by men with little or no training in 
sound fundamentals. Also, some 
timestudy men who know better 
have been parties to the juggling of 
time standards and incentive plans 
in order to make the answer come 
out right. 

Hence, these past practices seem 


to have caused the preparation of a 
series of protective clauses number- 
ing a dozen or so which are proposed 
to hedge timestudy operations in 
such ways as to reduce the oppor- 
tunities to “cut and try” incentive 
task times. Some of these and cer- 
tain other clauses are designed to 
protect against imaginary injustices 
which would be cleared up if we 
were to do a better job of explain- 
ing timestudy and incentive plans 
to those who work under them. 


The Middle Man 

Right in the middle of these prob- 
lems is where Mr. Supervisor finds 
himself. The supervisor is in the 
middle of a triangle formed by man- 
agement decision, timestudy meas- 
urement and operator desires. The 
foreman, in particular, has a big 
load to carry wherever there is a 
recognized union because he is the 
Number | step in the grievance pro- 
cedure, and many of his grievances 
arise through the operating practices 
of timestudy-incentive. 

The disproportionate percentage 
of grievances arising from incentive 
plans is not by any stretch of the 
imagination to be considered as 
necessarily indicating that the plan 
is being operated incorrectly. Many 
of the grievances are aimed at in- 
centive because in our own past 
practices we have shown that more 
pay could be obtained by juggling 
the incentive plan. 

There are many more grievances 
about timestudy-incentive than there 
should be simply because we have 
not thoroughly explained the whys 
and wherefores. One case will illus- 
trate. In a plant which had used 
an incentive plan prior to the war, 
with considerable satisfaction to all, 
it suddenly happened that there 


were a great many grievances about 
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the incentive plan and the “take 
home” pay. Analysis showed that 
the understanding of the incentive 
plan had been diluted to about 
50 cent because many new people 
had been hired. 

The difficulties were overcome 
quickly by taking whatever time was 
necessary to explain thoroughly to 
each new man just how the incen- 
tive plan worked and what was re- 
quired of him to make the “more 
money” he was after. That is why 
it should be emphasized and why 
we should not conclude, simply be- 
cause the incentive plan was thor- 
oughly explained at the time it was 
installed, that turnover has not 
diluted the shop’s understanding of 
it. And it is not safe to assume that 
the personnel department has done 
a proper job of explaining timestudy 
and the incentive plan. 

Too frequently, at least during 
World War II, many employment 
interviewers have done more harm 
than good by describing the incen- 
tive plan in glowing terms and 
promising the moon to the new em- 
ployee. Actually, the employment 
interviewer should explain the incen- 
tive plan because that is one of the 
desirable features included in work- 
ing conditions. But he should not 
promise a new man that he can earn 
a stated percentage of premium 
without emphasizing the fact that 
such an amount can be expected 
only after training and experience 
involving. an appreciable time in- 
terval. 

Training the Operator 

It should be further emphasized 
that the expected premium comes 
only to those with skill and experi- 
ence who are willing to work at the 
expected incentive plan. Probably, 
an employees’ handbook which sets 
forth the simple truths of timestudy- 
incentive would help to avoid some 
misunderstanding. In any event, the 
man’s supervisor is responsible for 
seeing to it that the new employee 
is correctly informed about this im- 
portant working condition. And if 
the supervisor skips this part of his 
job, he will reap a harvest of griev- 
ances. 

A further problem with the new 
employee hinges on the operational 
training he gets. He may under- 
stand how the incentive plan works 
but, if he does not do the work ac- 
cording to established methods, he 
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will complain that he cannot make 
anything. So he has to be taught 
how to do the job using the methods 
allowed for in the standard. 

This job of proper training has 
always been a part of the super- 
visor’s responsibility, but it is more 
so when an incentive plan is in- 
volved. And this should be kept in 
mind particularly when transfers are 
made. People may be made un- 
skilled through transfers. We must 
remember that the take home pay 
will continue to be the measure and 
good training will have to be done 
to make it come out the way it 
should. If transferred people are not 
fully retrained, we will be asked to 
pay past average earnings, and to 
do that is to ultimately destroy the 
incentive plan itself. 


Operator Performance 

The supervisory responsibilities in- 
volving the explanation of time- 
study-incentive and training the 
operator in proper methods are of 
further importance. They bear 
directly on the operator’s perform- 
ance. The performances are matters 
of record under a well operated 
incentive plan, and these are usually 
considered when, upgrading and pro- 
motion are involved. 

The importance lies in the fact that 
many people are more concerned 
about the chance for advancement 
than a higher wage. Therefore, the 
operator is concerned with his record 
of performance. He wants it to be 
good. And, the supervisor is obli- 
gated to see that the performance 
is as high as aptitude and training 
can make it. Moreover, it is his fur- 
ther duty to train his people for 
advancement. 

In the case of new people, he 
should diligently follow the perform- 
ance record to see if the improve- 
ment shown is keeping pace with a 
normal expectancy. If it is not, one 
of two things is wrong. Either the 
operator is misplaced in his work 
assignment or the training method 
has not been correct or sufficient. 

By keeping track of the perform- 
ance records of both new and trained 
employees, the supervisor is in a 
position to determine how well his 
methods of training are working. 
He can strengthen his weak points 
and follow his own progress in de- 
veloping those who work under him. 
In reality, the average performance 
of incentive measurement of the 


people in his department is a fair 
measure of the leadership qualities 
of the supervisor himself. 


Normal Working Conditions 

Of course, operator performances 
will vary with changes in working 
conditions if timestudy standards are 
not adjusted accordingly. Any vari- 
ation from the conditions on which 
the standards were set can be ex- 
pected to alter the amount of work 
required to perform the operation. 
Good wage incentive operations do 
not require the operator to take “the 
bitter with the sweet.” Adjustments 
are made in the form of added 
allowances when adverse conditions 
require additional elements of work. 
Only those poorly administered wage 
incentive plans overlook such vari- 
ations. 

Some plants use the system of 
“temporary standards” to compen- 
sate for abnormal conditions. This 
is not a good: procedure because 
usually the conditions continue for 
a while and the temporary standards 
may continue for long periods of 
time even after conditions have been 
corrected. 

A better practice is to protect the 
operator with a plus standard or ex- 
pense allowance which is a separate 
and distinct amount allowed for the 
abnormal conditions. This separa- 
tion permits of a special reporting 
which makes known the presence of 
a condition causing a loss in pro- 
ductivity. 

Then, too, it should be kept in 
mind that operators do not like the 
“temporary standards” because they 
have been used so frequently to pro- 
vide an escape for “trial and error” 
methods of creeping up on the per- 
manent standards. 


Varying Conditions 

But the point to remember is that 
a standard time is established for 
specified normal conditions. And 
when working conditions vary from 
those allowed for in the standard, 
the standard is no longer fair. Then 
the supervisor is required to correct 
the condition, or to see to it that a 
time adjustment is made. 

A good supervisor would know 
enough about the problems involved 
to act quickly rather than to allow 
faulty conditions to continue and 
grievances arise. And, a better super- 
visor would look into the working 
conditions at the start of a job in- 
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stead of waiting until the operator 
makes the discovery and gets all 
steamed up about “tight standards.” 

Right at this point is where the 
average foreman falls down. He is 
too ready to assume that the time- 
study department is wrong and usu- 
ally says so without looking to see 
if he has done his own work com- 
pletely. The foreman who is always 
blaming the timestudy department 
is an incentive hazard because he 
assists instead of correcting griev- 
ances. Moreover, he loses prestige 
with his own men because he is too 
often proven to be wrong. 


Normal Performances 

Assuming proper training and 
proper working conditions, some 
operators will still complain that 
they cannot make satisfactory prem- 
iums. The next question of impor- 
tance is “At what pace is the man 
working”? Right here is one of the 
most difficult of today’s problems. 
Many people like you and me would 
like to have six months vacation 
twice a year. We would like to have 
a nice income without working, if 
that were possible. This applies to 
incentive in that people would like 
to have as many “gravy jobs” as 
they can get. 

In other words, the question in- 
volved with incentive operations has 
to do with how hard a man must 
work in order to earn the premium 
he would like to have. This may be 
determined from the relative tight- 
ness or looseness of the standard 


time. But the fairness of the stand- . 


ard is often determined by the atti- 
tude of mind. 

In many cases, the amount of 
premium a man says he can make 
is judged entirely in his own opin- 
ion. What is “tight” for him is often 
proved to be “loose” for someone 
else, disregarding differences in skill. 
Also, oftentimes a complaint is made 
for no other reason than an attempt 
to get more earning through pres- 
sure to increase the time allowance. 


Incentive Work Rate 

So it is that with all other condi- 
tions correct, the time standards 
may be criticized by a foreman be- 
cause an operator says he cannot 
make enough money. Then the ques- 
tion has to be answered by deter- 
mining whether the man is working 
at an incentive pace high enough to 
earn the “take home” pay he expects. 
This an important determination, 
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especially since some unions are de- 
manding clauses which insist that an 
“average” employee should earn at 
least 25 per cent above his hourly 
rate. 

The percentage earned, whether 
it be 20, 25, or 30 per cent, should 


’ be determined strictly by the per- 


centage respectively of 20, 25, or 30 
per cent extra effort above that 
established as normal by good time- 
study. An assurance of any amount 
without the stipulation of a cor- 
responding extra effort is of course 
nothing but a flat wage increase. 

The percentage premium is usu- 
ally proportional to the percentage 
of effort in excess of that established 
as normal. Unfortunately, normal 
has been differently defined in differ- 
ent plans. It is low in the low base 
rate plan and high in plans paying 
the community rate or higher. As 
previously mentioned, the raising of 
the minimum rate has made obsolete 
many of the low base rate-loose 
standard incentive plans. 

Regardless of the task level used 
in his plant, the supervisor must 
learn to recognize when he sees it 
the performance considered normal 
for his plant. When he can do that, 
he can judge whether the operator 
is working at a pace sufficient to 
earn the premium he would like to 
have. Unless he is, his complaint 
about the standard is not justified. 
Calling the timestudy man will not 
answer the question because the 
problem is one for supervision to 
solve and not one that a timestudy 
man can undertake. 


Maintaining Standards 

Sometimes complaints about 
“tight” standards result from com- 
parisons made with “loose” stand- 
ards. Normally we hear only about 
the “tight” standards. But often 
these appear tight only because of 
comparison with similar jobs having 
loose standards. 

Almost always, the loose stand- 
ards are caused by concealed method 
changes. Rarely is a standard loose 
because of a clerical mistake. Nearly 
always the loose standards are those 
which contain time allowances for 
work that is no longer performed. 
Perhaps heretofore defective mate- 
rial has been corrected, methods 
have been improved, feed-speeds 
have been raised, and perhaps qual- 
ity has been reduced. In any event, 
the standard time allows for work 


which is not done. As a result, 
premiums can be made without do- 
ing as much work as is required on 
some other job with which it is com- 
pared. 

The loose standards would not 
present such a problem were all of 
them equally loose, as in the low base 
rate-low task type of incentive plan. 
Naturally, the costs would be higher 
than they should be. But loose 
standards can bring on a most diffi- 
cult situation because some jobs are 
more susceptible to change than 
others. Some can be improved much 
more extensively than others. 

These unfortunate conditions 
would not be so prevalent if oper- 
ators and supervisors were as ready 
to criticize a loose standard as they 
are to call attention to extra work 
which is created by some unfavor- 
able working condition. Probably 
some of the blame belongs to man- 
agement. Certain managements 
have authorized the installation of 
incentive plans based on past per- 
formances, estimates and poor time- 
studies. 


Methods Improvements 

Under the Halsey 50-50 principle 
of using past performances, the plan 
adopted widely during World War 
II, it was expected that the operator 
would take advantage of all the im- 
provements hé could make. Many a 
foreman has assisted the operator in 
making corrections. 

Again management is to blame 
because oftentimes it has insisted 
that an operator should be allowed 
to continue to work on his old stand- 
ard as a means of rewarding him for 
improvements in methods he de- 
veloped. Both management and 
labor have gone along with the con- 
cealment of method changes as a 
means to increase earnings. As a 
result of these practices, some com- 
panies have presented to them 
clauses which read something like 
“no job shall be retimed unless at 
least 25 per cent of the operation 
has been changed.” 

Obviously, standards are incorrect 
and performances with premiums 
are unfairly measured unless stand- 
ards are maintained consistent with 
work done. Consequently, the super- 
visor should make it his business to 
report all changes in method in 
order to avoid the grievances arising 
from inconsistent earnings. 

Unfortunately, most of the super- 
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visors do not see it that way, but it 
should be apparent that in the long 
run their jobs would be made easier 
if they reported all the small changes 
as they occur. Then the standards 
could be corrected because of and 
to the extent of the changes at the 
time they are introduced. That is 
the time to make the change and 
not six months or two years after- 
ward when a grievance makes the 
accumulated change so outstanding. 
Incidentally, making changes as they 
occur would tend to lift the restric- 
tion in production which results 
directly from continuing to cover 
up the loose standards. 


Suggested Improvements 

One of the best ways to maintain 
consistent standards is by encour- 
aging the operators to turn in their 
methods improvements through the 
“suggestion plan.” When they are 
turned in as suggestions, they can 
be evaluated and paid for in pro- 
portion to the time savings made 
through revisions in standards. 
Proper suggestions awards pay the 
individual who conceives the better 
method and the operation cost is 
reduced. 

The important advantage of the 
suggestion plan is that it calls forth 
voluntary notice of method change 
which brings about a revision of 
standard time. That procedure is 
so much better than policing 
methods. 


Supervision Training 

The foregoing discussion has 
touched on some of the major points 
in timestudy-incentive with which 
the supervisor should be thoroughly 
familiar. There are many others 
which he should know about. In 
fact, he probably would find his 
job as a supervisor in an incentive 
department much easier if he had 
had first hand experience in time- 
study work. 

The importance of actual time- 
study training is discounted too gen- 
erally. Those responsible for such 
training are not sufficiently aware 
of the frequency with which incen- 
tive complaints could be overcome 
by one schooled to answer correctly 
the questions which are raised. 

When incentive is used in his de- 
partment, it is one of the most im- 
portant of the supervisor’s working 
tools. He can use it effectively or 
permit it to get into a sad state of 
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disrepair. Were he thoroughly fa- 
miliar with the hazards involved, 
the supervisor would use the means 
available to him in order to prevent 
standards from getting out of line. 
Thus he would save himself many 
com’plaints and correspondingly 
maintain a higher proficiency, result- 
ing from better industrial relations 
and fairer measurements. 


3 Cost Control 

All of these points bear directly 
on the control of costs which are 
going to be more important in the 
future than they have been in the 
past, if we can believe what we 
read. The costs of both labor and 
overhead are affected by the oper- 
ator performances under incentive. 

Under the modern wage incentive 
plan, where operators are paid 100 
per cent for production above stand- 
ards, the labor cost of the productive 
operations are practically constant 
for all work on which incentive is 
earned. Constant costs are perfec- 
tion itself from the standpoint of 
control. And, operation costs are 
relatively constant for all perform- 
ances above standard when 100 per 
cent premiums are paid. 

However, the higher the perform- 
ance of incentive the lower will be 
the overhead cost, provided that in- 
dustry can sell the increased output. 
Generally speaking, the overhead 
cost per hour of the working station 
supplied to the operator amounts to 
several times the wages paid the 
operator. Too often we lose sight 
of that fact. It is important then 
from the standpoint of cost reduc- 
tion and cost control to have high 
incentive performance. : 

High productivity and low cost 
will become important as we get 
further into the highly competitive 
situation which we have heard so 
much about. At that time it will 
be even more hecessary that the 
supervisor understand how to work 
successfully with the wage incentive 
plan which is in his department. 
He should know that we can im- 
prove our standard of living only 
through increasing productivity. 

And, good timestudy - incentive 
operation is the best means we have 
thus far developed for measuring 
work done and paying for extra pro- 
ductivity. Therefore, the supervisor 
should make himself thoroughly 
familiar with timestudy-incentives to 
best serve his plant and his people. 


Malleable Convention 
Program Is Developed 


T a meeting of the A.F.A. Mal- 

leable Division Program Com- 
mittee held in Chicago, November 
23, the committee made plans for 
obtaining a series of symposia on 
malleable foundry practice, as car- 
ried through during the past years. 
For the 1946 Convention the com- 
mittee proposes to hold a symposium 
on malleable foundry core practices. 
The symposium will include papers 
on core practices in the various types 
of malleable foundries, including 
automotive, pipe fittings, railroad 
castings, agriculture, and general 
jobbing foundries. In particular, the 
papers will stress the general fields 
of mechanical system shops and 
those of the more conventional units. 
The symposium sessions will be aug- 
mented by a session on subjects other 
than those on core practices. 

The meeting was under the chair- 
manship of H. C. Aufderhaar, Elec- 
tro Metallurgical Co., Chicago. 
Others attending were R. J. Ander- 
son, Belle City Malleable Iron Co., 
Racine, Wis.; D. I. Dobson, General 
Malleable Corp., Waukesha, Wis.; 
W. D. McMillan, International 
Harvester Co., McCormick Works, 
Chicago; L. E. Roby, Jr., Peoria 
Malleable Castings Co., Peoria, IIl.; 
F. J. Wurscher, Semet Solvay Co., 
Cincinnati; and R. E. Kennedy. 

The material of the symposium, 
which has been and will be col- 
lected, will later be incorporated in 
a book on malleable foundry prac- 
tice and published by the A.F.A. 
At the present time, the symposia 
which have already been: issued are 
available in book form through the 
A.F.A. These are Graphitization of 
White Cast Iron, Malleable Melting 
Practices, Malleable Gating and 
Heading Practices, and Malleable 
Foundry Sand Practices. 





Temperature Control 
Information Sought 


HROUGH a unique and in- 

teresting method, the L. H. 
Marshall Co., Columbus, Ohio, is 
seeking from non-ferrous foundry- 
men information concerning tem- 
perature control. This material is 
being gathered by means of a letter 
writing contest in which prizes are 
awarded for information submitted. 
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Effect of Heat Treatment on the Endurance Limit — 





ALLOYED GRAY CAST IRON 


S far as the author can deter- 
A mine, Moore and Picco’ are 

the only ones who have re- 
ported any results of the effect of 
heat treatment on an, endurance 
limit. They ran endurance limits 
both in reverse bending and in tor- 
sion on specimens taken from a 7-in. 
I.D. cylinder with a 1%-in. wall 
thickness, both ‘in the .“‘as-cast” and 
in the heat-treated condition on a 
gray cast iron of the following 
analysis: total carbon, 3.07; silicon, 
1.26; manganese, 0.90; sulphur, 
0.08; and phosphorus, 0.15 per cent. 
The results that they obtained are 
shown in Table 1. 

It will be seen that although they 
obtained a 58 per cent increase in 
tensile strength, there is only a 19 
per cent increase in the endurance 
limit in reverse bending and a 30 
per cent increase in torsion. The 
endurance ratio (endurance limit 
divided by tensile strength) is actu- 
ally reduced both in bending and in 
torsion. ; 

In the development of materials 
which would serve for cast crank- 
shafts, the possibilities of obtaining 
high endurance limits by heat treat- 
ment were investigated. This paper 
covers this investigation. _ 

Two crankshafts were cast of a 
processed cupola iron* of the follow- 
ing analysis: total carbon, 2.84; sili- 
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con, 1.40; manganese, 0.67; phos- 
phorus, 0.11; sulphur, 0.059; nickel, 
1.69; chromium, 0.16; molybdenum, 
0.46; and copper, 0.15 per cent. 
(The chromium and the copper 
were not added but were residuals 
in the scrap. The nickel and molyb- 
denum were added to the charge in 
the cupola and not to the ladle.) 
One of these crankshafts was 





tions 634-in. O.D. by 3-in. I.D. by. 
9'4-in. long could be cut. The 3-in. 
I.D. was a cored hole’, which gave a 
metal section of 174-in. thickness. 
A sufficient number of test speci- 
mens were obtained from the crank- 
shaft that cooled in the mold to 
carry on the various heat treatments 
given in the following. The shaking- 
out of the crankshaft at 1600° F. 





Table 1 


ENDURANCE Limits For [RONS TESTED 


Static 
Condition 
of Strength, 
Specimen psi. Bending** 
TE IE ose sccecvesiceses 48,000 21,000 
Heat treatedf........ 76,500 25,000 


Tensile Endurance Limits, psi.— ———Endurance Ratios* 





Torsion** Bending Torsion 
16,500 0.44 0.34 
22,000 0.33 0.29 


*Ratio of endurance limit to static tensile strength. 
**Completely reversed cycles of stress for unnotched specimens. 
tPreheated slowly to 1000° F., then heated to 1600° F., quenched in oil and reheated to 1000° F. 





allowed to cool to room temperature 
in the mold. The other was shaken 
out of the mold when it reached 
1600° F. and allowed to cool in still 
air to room temperature. The tem- 
perature at which the shaking out 
was done was determined by a 
thermocouple inserted in the mold 
cavity before pouring. 

The crankshafts cast were of such 
a design that a number of test sec- 








® Considerable information is available on the heat treating of gray 
cast iron to increase the tensile strength. However, the effect of 
this heat treatment on the endurance limit has been more or less a 
neglected subject. Furthermore, the effect of size of section and 
original microstructure on the final heat treated tensile strength and 
endurance limit is apparently an open field for investigation. 
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and allowing it to cool in air is con- 
sidered as one type of heat treat- 
ment, so the results are included. 


The standard practice in this 
foundry is to give a stress-relieving 
treatment at 1050° F. to all cast 
crankshafts. Both shafts, therefore, 
were given this treatment before the 
test specimens were cut from them. 
The “as-cast” condition used in this 
paper means that the pieces were 
stress relieved. 


. The following heat treatments, 
with the exception of heat treatment 
D, were given to the test sections 
obtained from the crankshaft. 


Heat Treatment A. Heat slowly 
to 1600° F., hold 2 hr.- Quench in 





*All of the material used for this inves- 
tigation was manufactured under license 
of The Meehanite Metal Corp. 
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Written discussions of this 
paper are solicited for publica- 
tion in future issues of “Amer- 
ican Foundryman" and/or 
bound volume of "Transac- 
tions." Discussions should be 
sent to Secretary, American 
Foundrymen's Association, 222 
West Adams St., Chicago 6. 











oil. Reheat to 1050° F.—2 hrs. Cool 
in air. 

Heat Treatment B. Heat slowly 
to 1600° F., hold 2 hr. Oil quench 
to 900° F. Hold at 900° F.—16 hr. 


Cool in air. 


Heat Treatment C. Heat slowly 
to 1600° F., hold 2 hr. Oil quench 
to 650° F. Hold at 650° F.—16 hr. 
Cool in air. 

Heat Treatment D. Cool in mold 
to 1600° F. Then strip from mold 
and air cool, then stress relieve at 


1050° F. 


Heat treatment A is the usual 
“harden and temper” treatment 
used to produce high tensile strength 
and high hardness. The tempering 
temperature of 1050° F. was given 
to approach the maximum hardness 
that could be machined. 

Flinn and Reese’, working with 
nickel molybdenum alloyed gray 
irons with total carbon of 2.50 per 
cent and silicon of 2.50 per cent, 
have shown that extremely high 
physical properties may be obtained 
if the matrix structure of the iron 
is acicular. They have also shown 
that this acicular structure is an 
austenite transformation product 
which is formed at temperatures of 
from 900° F. to 500° F. provided 
that the material is austenitic when 
it reaches this temperature range. 


Some time must be spent in this 
temperature range to produce the 


L. 
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Fig. 2—Endurance testing machine capable of handling |-in. diameter specimens. 


desired structure. In -other words, 
if the rate of cooling of the mate- 
rial is sufficiently fast to bring it 
past the nose of its isothermal trans- 
formation curve (S curve) and then 
held in the range of 500-900° F., an 
acicular structure will be formed. 

Mold cooling is so slow that it is 
practically impossible to form an 
acicular structure in unalloyed gray 
iron. The addition of nickel and 
molybdenum shifts the nose of the 
curve to the right, giving a longer 
nose time. This allows the retention 
of the austenite down into the range 
of 500-900° F. where, if the mold 
cooling rate is satisfactory, the acicu- 
lar structure will be formed. 

Flinn and Reese? also have point- 
ed out that the combined carbon in 
the matrix must be eutectoid compo- 
sition to form a truly acicular struc- 
ture. This range of carbon is 
0.70-0.90 per cent. In order to pro- 
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Fig. |—Sketch showing design of endurance test bar. 
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duce this eutectoid composition in 
any given section, a proper balance 
between the total carbon and silicon 
must be maintained. 

Heat treatments B, C and D are 
attempts to produce the acicular 
structure in the section cast and with 
the analysis previously stated, which 
by microscopic examination was 
proved to be almost eutectoid in 
composition. Since the formation of 
the acicular structure is really a 
function of the cooling rate, it was 
believed that this cooling rate could 
be controlled by heat treatment, and 
thus the acicular structure could be 
produced. 

As no “S curves” were available 
for the composition of metal in- 
volved, oil quenching was consid- 
ered to be sufficiently fast to cool 
past the nose of the curve. No 
method was available for determin- 
ing the temperature at which to 
remove the test section from the oil 
and place it in the furnace for 
holding. 

This temperature had to be esti- 
mated, so it is very possible that it 
was above or below the holding 
temperatures of 900° F. and 650° F. 
used. All that is certain is that both 
test sections were below 1000° F. 
when taken out of the oil. 

The holding temperatures of 


This paper was secured as part of the 
1945 ‘Year-Round Foundry Congress” 
and is sponsored by the Gray Iron Divi- 
sion of A.F.A. 
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ig. 3—Photomicrograph showing graphite size and distribution, 
Heat No. 4615. Unetched, 100X. 


900° F. and 650° F. were arbitrarily 
chosen. Other temperatures would 
have been tried if there had been 
sufficient material to do so. The air- 
-cooling treatment was one that had 
produced promising results on previ- 
ous experiments, hence it also was 
tried. 

Sufficient material was available 
in each test section to obtain tensile 
tests, impact test and endurance 
limit bars. Microstructure specimens 
were cut from the threaded end of 
the tensile test bars. Standard 


Fig. 5—Same as Fig. 4 except given heat treatment A. 


Fig. 4—As-cast microstructure of Heat No. 4615. Etched, hydro- 


chloric and picric acids in alcohol. !000X. 


ASTM tensile bars of 0.800-in. 
diameter were cut from the test sec- 
tions so that the center of the test 
bar was at the center of the section 
wall. 

The endurance limit bars and im- 
pact test bars were also located in 
the same position. Therefore, all 
testing was done on approximately 
the metal which was located at the 
same position in the section thick- 
ness of the test section. 

The endurance test pieces taken 
from the test sections were ma- 





chined to the dimensions shown in 
Fig. 1. It will be noted that the 
diameter of the section tested is 
1.000 in. instead of the smaller test 
pieces which are usually around 
0.300 in. 

All of the testing was done on a 
Baldwin Southwark endurance test- 
ing machine capable of handling 
the one-in. diameter specimens and 
testing in reverse bending. This 
machine is illustrated in Fig. 2. The 
ends of the specimen have collars 
shrunk onto them, which are, in 


Fig. 6—Same as Fig. 4 except given heat treatment B. 





Fig. 7—Same as Fig. 4 except given heat treatment C. 


turn, bolted to the spindles of the 
machine. The speed of operation of 
the machine is 3475 rpm. 

The Izod impact used is one that 
has been recommended in England 
and employs an unnotched speci- 
men of 0.798-in. diameter so held 
that it projects 1¥%-in. above the 
holding jaws. The standard 120 
ft.-lb. Izod tup was used to break 
the specimen (see references 3 and 
4 for a complete description with 
dimensions of this test). 

This type of impact test has been 
temporarily adopted in the author’s 
laboratory. Sufficient information 
for the evaluation of this test is 
not as yet available; however, the 
results obtained are included be- 
cause it is felt that they at least 
indicate relative trends. 

A complete micrographic study 
was made of all the sections tested. 
Only pertinent photomicrographs 
are reproduced in this report. 

The results of the physical prop- 
erty tests, including the endurance 
limit obtained on the various test 
sections, are shown in Table 2. The 
endurance test results are shown in 
Table 3. The ratio of endurance 
limit to tensile strength has been 
calculated, as well as the percentage 
increases in tensile strength and 
endurance limit caused by heat 
treatment. These also are shown in 
Table 2. 

The photomicrographs of the as- 
cast structure are shown in Figs. 3 
ind 4. Those obtained in the heat- 
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Fig. 8—Same as Fig. 4 except given heat treatment D. 





Table 2 


RESULTs OF PHySICAL PRopERTY TESTS IN Heat No. 4615* 


Tensile 
Heat 


Treatment 
As cast 


pst. 
50,500 
66,600 
63,300 
71,000 
66,000 


*Chemical Analysis—T.C., 2.84; Si, 1.40; Mn, 0.67; P, 0.11; S, 0.059; Ni, 1.68; Cr, 


Cu, 0.15 per cent. 


Strength, 


Brinell 
Hardness 


217 
311 
248 
255 
248 


Izod, 
ft.-lb. 


Tensile 
Strength 
Increase 
by Heat 


Ratio, 
Endurance 
Limit: 
Tensile 
Strength 

0.35 
0.270 
0.28 
0.32 
0.32 


Endurance 
Limit, 
psi. 
17,500 
18,000 
17,500 
22,500 
21,000 


per cent 


Treatment, 


Endurance 
Limit 
Increase 
by Heat 
Treatment, 
per cent 


None 
28.6 
20.0 


0.16; Mo, 0.46; 





ENDURANCE Limit TEsT RESULTS ON Heat No. 4615 


Heat Treatment 
As Cast 


Heat Treatment 
A 


Heat Treatment 


Heat Treatment 


Heat Treatment 


Bar No. 


Table 3 


Cycles for 
Fracture 
420,000 
652,000 
10,102,000 
17,000 13,713,000 
16,000 10,725,000 


Endurance Limit—17,500 psi. 
18,500 1,387,000 
18,500 1,312,000 
18,000 12,296,000 
17,000 10,191,000 
16,000 10,218,000 


Endurance Limit——18,000 psi. 
20,000 829,000 
18,000 3,172,000 
17,500 17,466,000 

Endurance Limit—17,500 psi. 
25,000 375,000 
23,000 619,000 
22,500 13,966,000 
22,000 10,160,000 


Endurance Limit— 22,500 psi. 
22,000 586,000 
21,500 1,830,000 
21,000 10,287,000 
20,000 18,184,000 


Endurance Limit—21,000 psi. 


Stress, 
psi. 
21,000 
18,000 
17,500 


Remarks 


Broken 
Broken 
Not broken 
Not broken 
Not broken 


Broken 
Broken 
Not broken 
Not broken 
Not broken 


Broken 
Broken 
Not broken 


Broken 
Broken 
Not broken 
Not broken 


Broken 
Broken 
Not broken 
Not broken 
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Table 4 








Test Resutts ror Heavy Sections (2%4-1N. THICKNESS) Ni-Cr-Mo ALLoyep Gray [RON 


Ratio, 


Endur- Increased by Heat 








— Endur- : Ppa? Treatment, » dong 

Heat Chemical Analysis, per cent > gon i Brinell Tenis : ndur- 
No. T.C. Si Mn | = c Me Coittiin | "EE Se SS hoon bea ee 
3364 3.06 1.40 0.91 0.11 0.071 1.54 0.30 _...... 0.49 _ F * (011) 46,800 16,000 197 0.34 wo. 

1 ° F.—2 Hr. (Oi 
3364 3.06 1.40 0.91 0.11 0.071 1.54 0.30 _....... 0.49 1130° F—2 Hr. (Air) 65,400 15,000 255 0.23 39.8 —6.2 
3397 3.09 1.74 0.93- 0.068 0.051 1.40 0.28 _...... 0.58 As cast S2.000' 17:000 ‘207 O98  ceccce © sccece 

1600° F.—2 Hr. (Oil) 
3397 3.09 1.74 0.93 0.068 0.051 1.40 0.28 _...... 0.58 1025° F—2 Hr.(Air) 79,750 15,500 293 0.20 53.3 —8.8 
3913 2.94 1.32 0.99 0.089 0.055 1.39 0.30 _....... 0.50 As cast 49.000 16.500 217. O36 siccce scours 
3913 2.94 1.32 0.99 0.089 0.055 1.39 0.30 _...... 0.50 * 58,500 16,500 277 0.28 19.5 None 


*1600° F.—10 hr., quenched in oil to 900* F. Held at 900° F.—16 hr. Air cooled. 





treated condition are shown in Figs. 
5 to 8, inclusive. 

The as-cast condition of the metal 
was given a thorough investigation. 
The graphite size and distribution, 
Fig. 3, is a random flake (A.F.A. 
GRAPHITE Cuart, Type A, Size 4). 
The matrix structure is almost pure 
pearlite, Fig. 4, but an occasional 
spot of ferrite could be detected and 
one such spot is shown in the photo- 
micrograph. 

Examination at lower diameters 


showed the matrix to have a slight 
amount of primary cementite. The 


photomicrograph of 


this is not 


shown in this paper. This structure 
was considered to be almost truly 


pearlitic. 


The tensile strength of the as-cast 


billet was 50,500 psi. and the en- 
durance limit was 17,500 psi., which 
gave a ratio of endurance limit to 
tensile strength of 0.347. This ratio 
is somewhat lower than usually 
shown for gray iron, but it is within 





Table 5 


ENpURANCE Limit TEsT REsULTs ON Heats No. 3364, 3397 anv 3913 


Heat Bar 
No. Heat Treatment No. 
3364 As Cast : 
4 
6 
1 
3364 1600° F.—2 hr.—Oil 1 
1130° F.—2 hr.—Air 2 
3 
S 
6 
4 
3397 As Cast 2 
3 
6 
5 
1 
3397 1600° F.—2 hr.—Oil 1 
1025° F.—2 hr.— Air 2 
5 
4 
3 
3913. As Cast 1 
2 
4 
5 
3 
3913 1600° F.—10 hr.—Oil 1 
cooled to 900° F., held 2 
16 hr.—cooled in air. 4 
5 
3 
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Stress, Cycles for 
psi. Fracture Remarks 
18,000 843,000 Broken 
17,000 1,187,000 Broken 
16,500 5,507,000 Broken 
16,250 4,805,000 Broken 
16,000 10,101,000 Not broken 
Endurance Limit—16,000 psi. 
20,000 380,000 Broken 
19,000 370,000 ‘Broken 
17,000 1,272,000 Broken 
16,000 1,685,000 Broken 
15,500 1,541,000 Broken 
15,000 10,532,000 Not broken 
Endurance Limit—15,000 psi. 
20,000 1,175,000 Broken 
18,000 3,378,000 Broken 
17,500 1,663,000 Broken 
17,000 11,439,000 Not broken 
16,000 10,249,000 Not broken 
Endurance Limit—17,000 psi. 
18,000 802,000 Broken 
16,000 3,039,000 Broken 
15,500 10,003,000 Not broken 
15,000 10,070,000 Not broken 
14,000 10,342,000 Not broken 
Endurance Limit—15,500 psi. 
20,000 726,000 Broken 
18,000 1,317,000 Broken 
17,000 2,634,000 Broken 
16,500 10,086,000 Not broken 
16,000 10,213,000 Not broken 
Endurance Limit—16,500 psi. 
20,000 696,000 Broken 
18,000 1,110,000 Broken 
17,000 2,666,000 Broken 
16,500 10,006,000 Not broken 
16,000 10,156,000 Not broken 
Endurance Limit—16,500 psi. 


the range the author has usually ex- 
perienced with sections of this size. 

The normally recommended treat- 
ment for gray iron to improve the 
tensile strength is to oil harden and 
temper. That was done, of course, 
in heat treatment A. It will be noted 
that this treatment increased the 
tensile strength from 50,500 psi. to 
66,600 psi., an increase of 32.2 per 
cent. 

However, this increase is not re- 
flected in the endurance limit, which 
in this case was raised from 17,500 
psi. to 18,000 psi., or 2.9 per cent. 
An increase is also noted in Brinell 
hardness. The impact resistance is 
lowered from 18 to 16 ft.-lb. 

The microstructure obtained by 
this heat treatment A, as shown in 
Fig. 5, is what may be considered 
sorbo-martensite and is typical of 
the structure obtained by such a 
heat treatment of an alloyed gray 
iron. Higher tempering tempera- 
tures would change this structure 
to sorbite with a corresponding drop 
in hardness and tensile strength. 
However, no further testing was 
done along this line because of lack 
of material. 

Heat treatment B, which is one 
attempt to obtain an acicular struc- 
ture by allowing the transformation 
to take place at 900° F., increased 
the tensile strength to 63,300 psi., 
an increase of 25.4 per cent; how- 
ever, the endurance limit remained 
the same, 17,500 psi. 

The microstructure for heat treat- 
ment B is shown in Fig. 6. This 
structure is what Flinn and Reese’ 
call acicular ferrite. The impact re- 
sistance is lowered by this treatment. 
In fact, this was the lowest impact 
value obtained in any of the heat- 
treatments. 


Heat treatment C, where the 
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Fig. 9—Photomicrograph showing graphite size and distribution, 
Heat No. 3364. Unetched, 100X. 


transformation was allowed to take 
place at 650°F., gave a tensile 
strength of 71,000 psi., an increase 
of 41 per cent. The endurance limit 
was 22,500 psi., an increase of 28.6 
per cent. The Brinell hardness was 
255, which is lower than the hard- 


ened and tempered material. An 
impact value of 21 ft.-lb. is the 
highest impact value obtained. 

The microstructure for heat treat- 
ment C is shown in Fig. 7. This 
structure is not purely acicular but 
shows patches of free ferrite present. 


Fig. 11—As-cast microstructure, Heat No. 3364. Etched, hydro- 
chloric and picric acids in alcohol. 50X. 


Heat treatment D, which is an 
air cool from 1600° F., tempered at 
1050° F., gave 66,000 psi. tensile 
strength; an increase of 30.8 per 
cent. The endurance limit was in- 
creased to 21,000 psi., an increase 
of 20.0 per cent. The Brinell hard- 
ness was greater, being 248, but the 
impact resistance was exactly the 
same as in the as-cast condition. 

The microstructure obtained for 
this heat treatment is shown in Fig. 
8. It will be seen that this structure 
is pearlitic with some patches of the 


Fig. 12—Heat No. 3397—Structure of as-cast material. 
hydrochloric and picric acids in alcohol. 50X. 


Fig. 10—Photomicrograph showing graphite size and distribution, 
Heat No. 3397. Unetched, 100X. 


acicular structure. However, the 
pearlite is extremely fine, hardly be- 
ing resolved by the microscope. It 
resembles an as-cast structure that is 
frequently observed in sections much 
thinner than those tested. 

All of the foregoing testing was 
done with one analysis of material 
with one basic (as-cast) microstruc- 
ture. This material was chosen for 
the test because the microstructure 
was pearlitic. However, it must be 
acknowledged that conclusions 
based on such a test may be mislead- 
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Fig. 13—Heat No. 3364—Same as Fig. || except 1000X. 


ing. With this in mind, further test- 
ing was carried on using material 
not so ideal in basic structure. 
Three test sections were obtained 
from three experimental crankshafts 
cast from three different heats of a 
nickel, chrome, molybdenum alloyed 
gray iron. The size of these test 
sections was 8-in. O.D. by 3'2-in. 
I.D. (cored hole) by 9%%-in. long. 
The section thickness was therefore 
2%4-in. The castings were mold 
cooled and, because they were cast 
for other experimental work, they 
were not treated to relieve stresses. 


Fig. 15—Heat No. 3364—Structure of heat treated material. Etched, 
hydrochloric and picric acids in alcohol, 50X. 
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The heat treatment, the analysis, 
tensile strength, endurance limit and 
Brinell hardness of each of these 
test sections is shown in Table 4. 
The endurance test results are shown 
in Table 5. It will be noted that 
testing was done in both the as-cast 
and in the heat-treated condition. 
The testing procedure previously 
described was also used for this test, 
including a complete metallographic 
study. 

It will be noted that two of the 
test sections, Heats No. 3364 and 
3397, were given the normal harden 
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Fig. 14—Heat No. 3397—Same as Fig. 12 except 1000X. 


and temper treatment, the difference 
being in the tempering temperature 
used. The special heat treatment 
given to Heat No. 3913 will be dis- 
cussed separately. 

It will be noted from Table 4 
that heat treatment increases the 
tensile strength of Heat No. 3364 
from 46,800 psi. to 65,400 psi., an 
increase of 39.8 per cent, but the 
endurance limit has been reduced 
from 16,000 psi. to 15,000 psi., a 
reduction of 6.2 per cent. 

In the case of Heat No. 3397, 
heat treatment raised the tensile 


Fig. 1}6—Heat No. 3397—Structure of heat treated material. Etched, 
hydrochloric and picric acids in alcohol, 50X. 











Fig. 17—Same as Fig. 15 except 1000X. 


strength from 52,000 psi. to 79,750 
psi., an increase of 55.5 per cent; 
but the endurance limit is reduced 
from 17,000 psi. to 15,500 psi., a re- 
duction of 8.8 per cent. In these 


two cases, hardening and tempering 
gave a very substantial increase in 
tensile strength; but there is an 


actual reduction in endurance limit. 
In the case of Heat No. 4615, 
previously described, the harden and 
temper treatment did not reduce 
the endurance limit; instead, a very 
slight increase was experienced. 
A complete metallographic study 


Fig. 19—Photomicrograph showing graphite size and distribution. 
Heat No. 3913. Unetched, 100X. 
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was made of these two heats. Figure 
9 shows the graphite distribution of 
Heat No. 3364 and Fig. 10 shows 
that of Heat No. 3397. The graphite 
distribution is random flake (Type 
A) in both heats. Heat No. 3364 
shows approximately 60 per cent 
Size 3 and 40 per cent Size 4, and 
Heat No. 3397 shows 40 per cent 
Size 3 and 60 per cent Size 4 when 
compared to the A.F.A. GRAPHITE 
JHART. 

Figures 11 and 12 show the 
etched structures of these two heats 
at 50 diameters. It will be noted 


Fig. 18—Same as Fig. 16 except 1000X. 


that both of them show considerable 
amounts of primary cementite. It 
also will be noted that the matrix 
shows what, for want of a better 
name, may be called a pseudo-den- 
dritic pattern. 

It is believed that this pseudo- 
dendritic pattern is an indication 
of combined carbon segregation; 
that is, areas higher in combined 
carbon etch darker than those of 
lower carbon content, thus reveal- 
ing the original dendritic pattern 
of the metal. When carbon is dif- 
fused more evenly throughout the 


Fig. 20—Heat No. 3913—Structure of as-cast material. Etched, 
hydrochloric and picric acids in alcohol, 50X. 











Fig. 2i—Heat No. 3913—Structure of as-cast material. Etched, 
hydrochloric and picric acids in alcohol, 1000X. 


matrix, no such pattern can be seen. 

Figures 13 and 14 show the struc- 
ture of the matrix at 1000 diameters. 
It will be noted that the matrix is 
pearlitic, but in the case of Heat 
No. 3397 the pearlite has begun to 
spheroidize. Attention is called to 


the structure around the primary 
cementite particles, which is pearl- 
itic, but etches darker than the rest 
of the matrix. This is believed to 
be an indication of carbon segrega- 
tion. 

The structure of the matrix at 
50 diameters after heat treatment is 
shown in Fig. 15 for Heat No. 3364; 
and in Fig. 16 for Heat No. 3397. 
It will be noted that the pseudo- 
dendritic pattern has been accentu- 
ated by the heat treatment. 

The structure of the matrix at 
1000 diameters for Heat No. 3364 
is shown in Fig. 17, and for Heat 
No. 3397 in Fig. 18. After heat 
treatment, Heat No. 3364 is sorbitic 
in structure; while Heat No. 3397 
may be called sorbo-martensite, 
somewhat like the structure of Heat 
No. 4615 (Fig. 5). 

Attention is again called to the 
difference in structure around the 
primary cementite particles. This 
structure is entirely different from 
the rest of the matrix and is be- 
lieved to be due to the carbon segre- 
gation around the cementite parti- 
cles. 

The heat treatment given to Heat 
No. 3913 was an attempt to break 
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up the cementite particles and allow 
a better diffusion of the carbon 
throughout the matrix. Holding 
gray iron at 1600° F. for 10 hr. is 
not normally recommended, as 
graphitization of the matrix usually 
takes place, lowering the combined 


Fig. 22—Heat No. 3913—Structure of heat-treated material. Etched, 
hydrochloric and picric acids in alcohol, 50X. 


carbon content, with subsequent 
lower physical properties. 

The holding at 900° F. was an 
attempt to form the acicular struc- 
ture. The results obtained were be- 
lieved to be of sufficient interest to 
include them in this report of tests. 


Fig. 23—Heat No. 3913—Same as Fig. 22 except !000X. 





It will be observed that the ten- 
sile strength has been increased from 
49,000 to 58,500 psi., an increase 
of 19.5 per cent, but there is no 
increase in endurance limit. The 
Brinell hardness has been increased 
from 217 to 277. 

The microstructures obtained are 
of interest. Figure 19 shows the 
graphite distribution which is ap- 
proximately the same as that of 
other materials used for this later 
test. Figure 20 shows the structure 
of the as-cast material at 50 diame- 
ters. This again shows primary 
cementite particles and the pseudo- 
dendritic structure. 

Figure 21 shows the as-cast struc- 
ture at 1000 diameters. Again it 
will. be seen to be pearlitic, with 
darkened areas around the primary 
cementite particles. Figure 22 shows 
the heat-treated structure at 50 
diameters. It will be observed that 
the long holding time at 1600° F. 
has not completely broken down the 
cementite particles. 

The pseudo-dendritic pattern has 
been broadened, which is believed 
to be caused by the diffusion of the 
carbon through the matrix. The 
light areas are acicular ferrite, which 
can be seen better at a higher mag- 
nification, Fig. 23. 


Structure Gradations 

This photomicrograph shows an 
interesting transition; the outer 
matrix is acicular ferrite, but there 
are several gradations of this through 
the truly acicular to an almost mar- 
tensitic structure around the cemen- 
tite particles. It will also be noted 
that there is a considerable amount 
of spheroidization of the primary 
cementite. 

Any conclusions that may be 
drawn from the data offered in 
this paper must necessarily be con- 
fined to the nickel-molybdenum and 
nickel - chrome - molybdenum alloyed 
gray cast irons. They must also be 
confined to section sizes which have 
cooling rates analogous to those used 
for the test. 

Furthermore, because of the many 
types and methods of heat treatment 
available today, conclusions must be 
confined to the heat treatments used. 
It also is realized that seven endur- 
ance tests are not necessarily suffi- 
cient to definitely prove the points 
offered. Nevertheless, it is believed 
that trends may be indicated. With 
this in mind the following is offered: 
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1. That, in general, heat treat- 
ment to obtain high tensile strength 
does not give a proportionate in- 
crease in endurance limit. This is 
shown by Moore & Picco’ and con- 
firmed by the work offered-here. 

2. That the normal harden and 
temper heat treatment to attain high 
tensile strength does not necessarily 
produce any increase in endurance 
limit. Under certain conditions the 
endurance limit may be lowered by 
such a treatment. 

3. That the original as-cast struc- 
ture has a profound influence on the 
endurance limit obtained after heat 
treatment. Unfavorable structures 
in which the combined carbon is 
segregated, apparently can give a 
lower endurance limit than the 
original as-cast condition. 

4. That the nickel-molybdenum 
and nickel - chromium - molybdenum 
alloyed gray irons in which no great 
amount of free cementite is present, 
can be heat treated to the acicular 
structure with an increase in en- 
durance limit; however, the increase 


is not in proportion to the increase 
in tensile strength. 
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Foundry Control Selected 


As Annual Lecture Course 


HE Annual Lecture Course 
Committee at its meeting in 
Chicago on October 31 made plans 
for a two or three year lecture 
course to be sponsored at the annual 
conventions. The subject under con- 
sideration for the 1946 Annual Con- 
vention is Foundry Control Meth- 
ods, for the committee realizes that 
technical control is going to be the 
foremost need in the near future, so 
that foundries may meet competition. 
The committee, in considering its 
courses of the past few years, which 
have covered first, the microscope in 
1939; core-making, 1940-41; and 
casting heading and gating, 1943- 
44; felt that foundry control was 
the most important subject to be 
covered in the near future. The 
committee is planning to develop 
subcommittees which will handle 
various phases of foundry control, 
the 1946 convention will have lec- 
turers which will cover the most 
fundamental aspects of control for 
the various branches of the indus- 
try, namely, gray iron, steel, malle- 
able and non-ferrous. 
The committee is under the chair- 


manship of Harry M. St. John, 
Crane Co., Chicago, the other mem- 
bers being D. P. Forbes, Gunite 
Foundries Corp., Rockford, Ill; 
H. Bornstein, Deere & Co., Moline, 
Ill.; and John Howe Hall, steel 
foundry consultant, Philadelphia. 





Patternmaking Division 


Prepares Annual Papers 

ORMATION of patternmakers’ 

committees within A.F.A. chap- 
ters to promote better understand- 
ing of foundrymen’s problems, was 
an important topic of discussion at 
the meeting of the Patternmaking 
Division Committee on Program and 
Papers, November 9, in Chicago. 
Continuing along the same line of 
thinking, the committee accepted a 
paper for presentation at the 50th 
Anniversary Convention and Exhibit 
on “Patterns as the Jobbing Foundry 
Sees Them.” A companion paper 
related to a production foundry is 
under consideration. 

Considerable discussion centered 
about the use of models in planning 
and construction of patterns, a prac- 
tice becoming more common in the 
case of production castings. 
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Comparison of the Common American and European 


Magnesium Casting Alloys 


By L. W. Eastwood, Assistant Supervisor, James A. Davis and 





James DeHaven, Research Engineers, 


Battelle Memorial Institute, Columbus, Ohio 


© As part of the general program sponsored by the Office of Produc- 






tion Research and Development of the War Production Board, and 
under the guidance of the Office of Scientific Research and Develop- 
ment, an extensive investigation of the properties and characteristics 
of the most commonly used American and European magnesium cast- 





HE initial development of 

the magnesium casting indus- 

try must be largely credited 

to Germany. This initial develop- 

ment was carried to England and 

to the United States where the in- 

dustry was further developed but 

along slightly different directions. 

Probably the outstanding divergence 
lies in the selection of alloys. 

The three most widely used Euro- 
pean alloys are designated AZG, 
A-8, and AZ-91. Initially, binary 
magnesium-aluminum alloys were 
used, but in recent years the Amer- 
. ican casting industry has been de- 
veloped largely around two alloys, 
ASTM-4 and ASTM-17, the former 
being similar in comparison to the 
European alloy known as AZG. 


Four Alloys Used 

ASTM.-4 alloy has been by far the 
most popular casting alloy in the 
United States. The second alloy 
widely used and known as ASTM- 
17 is not generally used in European 
foundries, excepting experimentally. 
Since the composition of ASTM-4 
and AZG are similar, there remain 
but four different compositions 
which represent the chief casting 
alloys of this country and Europe. 
Typical compositions of these. four 
alloys are shown in Table 1. 

It will be noted that all of these 
compositions contain aluminum as 
the principal alloying constituent, 
and that they all contain similar 
amounts of manganese, which is 
added to increase the resistance of 
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ing alloys was conducted and is presented comparatively. 


the alloys to corrosion. The main 
differences lie in the zinc content. 
While these composition differences 
are not great, it will be shown that 
there are considerable and very im- 
portant differences among the four 
alloys. 

It should be noted at this point 
that Britain definitely discourages 
the use of AZG, the ASTM-4 com- 
position, for high-quality aircraft 
castings where high strength is im- 
portant. Britain specifies the AZ-91 
composition, heat treated and aged, 
where high yield strength is_re- 
quired. Where a high degree of 
ductility and toughness, as in land- 
ing wheels for aircraft, is required, 
the A-8 composition in the heat- 
treated condition is specified. 

The ASTM-4 composition, widely 
used in the United States for air- 
craft parts, is not considered to be 
sufficiently reliable to warrant its 
use for these critical parts. It 
should also be noted at this point 
that investigations of German air- 
craft shot down during the war show 
that the A-8 and AZ-91 composi- 
tions are both widely used for cast- 


ing purposes. The AZG or ASTM-4 





Table 1 


MAGNESIUM ALLOY COMPOSITION 


Alloy —Components, per cent 
Designation Al Zn Mn 
AZ-91 9.6 0.4 0.2 
A-8 8.0 0.4 0.2 
AZ or ASTM-4 6.0 3.0 0.2 
ASTM-17 9.0 2.0 0.2 





composition is used to a relatively 
small extent and then generally for 
unstressed parts, in as-cast condition. 

As a part of the project spon- 
sored by the Office of Production 
Research and Development of the 
War Production Board at Battelle, 
a comparison of the four alloys was 
undertaken in respect to: 

(1) Tensile properties of  sep- 
arately cast bars; (2) tensile and 
Charpy impact properties at room 
temperature and at —75°F.; (3) 
fatigue limit; (4) susceptibility to 
hot shortness or hot cracking; (3) 
susceptibility to the occurrence of 
microporosity; (6) resistance to cor- 
rosion and the effects of iron content 
upon this resistance: (7) amenabil- 
ity to heat treatment; (8) solidifica- 
tion range; (9) leak tightness; (10) 
amenability to degassing operations; 
and (11) amenability to  grain- 
refining operations. 


Comparison of Tensile Properties 

The tensile properties, namely, 
ultimate strength, yield strength, and 
per cent elongation, were obtained 
on separately cast bars shown by 
Fig. 4 of Reference 1. This test 
casting is the four-bar type recom- 
mended by the Dow Chemical Co. 
The melts were prepared according 
to present commercial practices and 
by the chlorine flux, carbon in- 
oculation method, using alloys pur- 
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Fig. |—Sectional views of 6x!0x3/I6-in. ribbed 
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casting. 


Fig. 2—Views of 6x10x3/16-in. plain plate test 


Fig. 3—Test casting, 5x6x3-in. 
plain plate. 








chased from various ingot producers. 

The bars were then heat treated 
to produce a good quality heat 
treatment as determined by micro- 
scopical examination. In general, the 
Dow ratings for undissolved con- 
stituents were always less than no. 4 
and usually no. 2 or better. The 
grain sizes and soundness were also 
checked to make certain that good 
quality bars were obtained. 

Tensile properties were, therefore, 
obtained on sound bars given a 
nearly perfect heat treatment re- 
gardless of the alloy composition 
and irrespective to the difficulties 
encountered, or the relative amen- 
ability of the various compositions 
to heat treatment. The relative 
amenability of the various composi- 
tions to heat treatment was consid- 
ered separately. 

ASTM-4 alloy was heated from 
500 to 720° F. in 5 hr., held at 
720° F. 17 hr., and quenched in oil. 
Aging was effected in 16 hr. at 
400° F. ASTM-17 alloy was heated 
from 500 to 770° F. in 6% to 7 hr., 
held at 770° F. 16 hr., heated to and 
held at 780° F. for 4 hr., then cooled 
to 770° F. and oil quenched. The 
aging treatment consisted of 16 hr. 
at 400° F. A-8 and AZ-91 alloys 
were heat treated with ASTM-17 
alloy, but A-8 was withdrawn be- 
fore increasing the temperature to 
780° F. 

These alloys were also oil 
quenched and aged the same as the 
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other alloys. The results obtained 
on many bars of several different 
heats are listed in Table 2. This 
table shows the number of bars 
tested, the minimum and average 
tensile, yield, and elongation values 
for the four different alloys in the 
as-cast, heat-treated, heat-treated 
and aged, and in the annealed con- 
ditions. 

In general, these results show 
that ASTM-4 and A-8 are more or 
less comparable. More precisely, 
the data show that ASTM-4 has the 
best combination of tensile strength 
and ductility in the as-cast condi- 
tion. A-8 has only slightly lower 
ductility in the as-cast condition as 
compared with ASTM-4 alloy. AZ- 
91 and ASTM-17 alloys are, of 
course, very brittle in the as-cast 
condition, but normally these alloys 
would never be recommended for 
use in this condition. 

In the heat-treated and in the 
heat-treated and aged condition, 
ASTM-4 and A-8 are comparable, 





Written discussions of this 
paper are solicited for publica- 
tion in future issues of “Amer- 
ican Foundryman" and/or 
bound volume of "Transac- 
tions." Discussions should be 
sent to Secretary, American 
Foundrymen's Association, 222 
West Adams St., Chicago 6. 











while AZ-91 and ASTM-17 have 
similar tensile properties. The data 
show that A-8 is slightly superior 
to ASTM-4 in the heat-treated con- 
dition and slightly inferior in the 
heat-treated and aged condition. 
ASTM-17 is also slightly superior 
to AZ-91 in the heat-treated and 
aged condition, but these two alloys 
are comparable in the heat-treated 
condition. 

It should be emphasized that the 
properties listed in Table 2 repre- 
sent data on bars which have almost 
a complete solution of the alu- 
minum-magnesium constituent, a 
condition which is maintained by 
cooling them rapidly from the solu- 
tion heat-treating temperature by 
means of an oil quench. The data 
in no way reflect the relative diffi- 
culties encountered when heat treat- 
ing the four different compositions. 

The tensile properties of A-8 and 
AZ-91 are somewhat higher than 
those reported by English foundries. 
The four-bar and English D.T.D. 
bar? for light alloys were compared 
and the data obtained are listed in 
Table 3. It will be noted that the 
four-bar frequently produces higher 
properties, particularly higher elon- 
gation values and higher minimum 
properties. 

It can be safely assumed that the 
higher properties of A-8 and AZ-91 
are at least in part caused by the 
difference in test-bar design. The 
tensile properties obtained on 
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Table 2 


Test Bar Properties or ASTM-4 aNp 17, A-8, AND AZ-91 1n THE As-Cast, HEAT-TREATED, HEAT-TREATED 


AND AGED, AND ANNEALED CONDITIONS 


Elongation in Reduction in 
—Tensile Strength, psi. —YVield Strength, psi—. -—2 In., per cent ogee 4 cent— 
Min. Avg. Max. Min. Avg. Max. Min. Avg. Max. Min. vg. Ma 


27,300 30,700 33,100 12,000 14,000 16,300 36 64 86 36 65 10.3 
24,500 26,800 28,600 13,400 15,400 17,500 3.1 41 4.7 32 49 65 
21,500 24,500 26,500 14,600 17,500 19,300 04 1.3 2.7 O4 14 228 
21,700 23,800 25,800 13,900 16,800 18,800 00 10 25 00 12 24 


37,100 40,700 43,800 11,200 13,350 16,550 10.6 14.1 17.9 7.5 16.2 25.0 
39,000 41,300 42,600 12,600 13,800 15,700 12.1 16.0 17.8 12.5 17.6 19.9 
40,900 43,600 45,100 14,500 15,600 17,300 105 13.4 15.5 12.1 15.4 19.9 
38,900 42,400 43,800 11,600 14,700 15,900 10.5 13.4 17.0 11.4 15.3 17.3 








No. 
of Heat 
Alloy Bars Treatment 
ASTM-4 58 As cast 
A-8 14 As cast 
ASTM-17 44 As cast 
AZ-91 20 As cast 
ASTM-4 146 H.T., oil quench 
A-8 36 H.T., oil quench 
ASTM-17 16 H.T., oil quench 
AZ-91 33 H.T., oil quench 
ASTM-4 1116 H.T.A., oil quench 
A-8 35 H.T.A., oil quench 
ASTM-17 18 H.T.A., oil quench 
AZ-91 34 H.T.A., oil quench 
ASTM-4 4 Annealed 16 hr. at 550° F. 
2 Annealed 16 hr. at 400° F. 
A-8 2 Annealed 16 hr. at 550° F. 
2 Annealed 16 hr. at 400° F. 
ASTM-17 4 Annealed 16 hr. at 550° F. 
2 Annealed 16 hr. at 400° F. 
AZ-91 3 Annealed 16 hr. at 550° F. 
2 Annealed 16 hr. at 400° F. 


32,900 40,100 44,300 16,200 19,200 22,800 06 60 88 1.2 65 10.2 
33,200 38,400 41,000 17,400 19,300 21,500 24 40 59 20 39 63 
38,300 42,700 46,200 23,900 25,900 29,400 08 21 40 00 19 4. 
35,500 39,400 42,000 20,200 23,500 25,800 06 20 3.1 04 26 3.9 
29,100 30,700 32,200 15,300 15,800 16,400 4.7 58 64 36 59 78 
26,800 28,700 30,600 16,300 16,700 17,000 25 33 40 24 3.2 4.0 
25,600 26,100 26,500 16,900 17,000 17,100 3.0 3.1 33 24 28 3.2 
27,600 28,900 30,100 16,600 17,400 18,100 23 25 2.7 16 1.7 18 
24,700 25,800 26,400 18,300 18,700 19,400 1.3 16 19 12 17 24 
24,400 26,100 27,800 18,400 18,800 19,100 0.1 O06 1.1 00 04 O08 
24,400 24,800 25,200 18,200 18,800 19,100 14 14 14 04 09 12 
23,500 24,400 25,300 17,700 18,400 19,000 04 04 O04 04 O04 05 


ASTM-4 and ASTM-17 alloys are 
also somewhat higher than average 
properties obtained in American 
foundries using a similar test-bar 
design. This can probably be attrib- 
uted to the high order of soundness 
and the consistently ideal heat treat- 
ment obtained. 

The tensile-impact specimens were 
machined from the cast-to-size ten- 
sile bars, and they were heat treated 
as described in the foregoing to pro- 
duce an essentially perfect solution 
heat treatment without burning. 
The tests were carried out on a 
standard Riehle impact machine 
equipped with a redesigned tup of 
the same calibration as the original 
tup. This tup is constructed so that 
the specimens may be quickly in- 
serted when running tests at tem- 
peratures above or below room 
temperature. 

Tests were conducted at room 
temperature and at —75° F. on all 
four alloys in the as-cast, in the 
heat-treated, and in the heat-treated 
and aged conditions. It was found 
that the results obtained at —75° F. 
were practically identical to those 
obtained at room temperature, and 
consequently the results are not 
separately reported, but all the re- 
sults obtained at the two tempera- 
tures are averaged (Table 4). 

This table shows the number of 
bars tested and the minimum aver- 
age and maximum values obtained 
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on elongation, reduction in area, 


in the heat-treated condition, while 


AZ-91 and ASTM-17 are also com- 
parable in the heat-treated condi- 
tion. In the heat-treated and aged 
condition, however, ASTM-4 and 
_ ASTM-17 are slightly superior to 
A-8 and AZ-91 alloys, respectively. 


and impact value. The data in this 
table show that the results are quite 
similar to those obtained on the ten- 
sile test. Again ASTM-4 is slightly 
the best in the as-cast condition. 


ASTM-4 and A-8 are comparable 


Table 3 


COMPARISON OF ENGLISH D.T.D. Test Bar AND 
AMERICAN 4-BaR CASTINGS 





Reduc- 

Tensile Yield Elongation tion in 

Heat Strength, Strength, in 2 In., Area, 

Test Treat- - ‘pst. - ‘pst. —per cent— per cent 

Alloy Bar ment Min. Avg. Min. Avg. Min. Avg. Aug. 
ASTM-4 4-bar A.C. 23,400 29,300 14,500 15,200 24 33 65 
D.T.D. 17,100 28,200 13,000 13,800 OS $B 5&5 

4-bar HH... 40,400 42,000 13,900 14.100 13.1 15.7 18.3 

D.T.D. 31,600 39,500 12,600 13,000 7.1 14.1 16.1 

4-bar H.T.A. 39,000 41,400 18,800 19,900 4.7 6.1 5.9 

DTD. 39,300 41,700 17,300 19,000 59 77 $8. 

A-8 4-bar A.C. 23,800 26,000 13,900 14.900 Zo 6 6S | 4D 
D.TD. 24,600 25,000 12,700 13,200 3.5 42 4. 

4-bar oe 38,800 40,400 12,200 13,000 11.6 14.8 15.4 

D.t 2. 33,700 39,200 12,200 12,900 S7 13.7 185 

4-bar H.T.A. 36,600 37,100 17,700 19,000 32 38 4.8 

Dp. T.D. 37,700 38,200 16,000 18,600 | 42 44 

ASTM-17  4-bar A.C. 23,800 25,000 17,300 17,700 0.9 it 1.9 
D.TD. 21,700 22,700 14,500 16,000 0.8 ie to 

4-bar mT. 38,500 42,400 14,400 15,300 9.2 12.7 14.3 

D. 1D. 36,800 39,000 12,900 13,900 85 108 11.9 

4-bar H.T.A. 33,800 39,800 23,700 25,300 0.6 7 1.1 

DTD. 33,700 37,300 19,900 21,200 0.6 is 362.2 

AZ-91 4-bar A.C. 22,800 23,400 16,200 16,800 0.9 16 20 
D.TD. 19,000 21,200 14,800 15,600 0.5 ie! 1.6 

4-bar B.2. 40,800 42,300 13,500 14,100 104 13.6 15.0 

D.T.D. 38,000 40,200 13,100 13,800 9.6 12.6 14.1 

4-bar H.T.A. 28,900 37,400 20,400 22,700 0.1 LS i. 

D.1D. 35,100 37,600 19,900 20,700 0.8 1.7 1.9 
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Table 4 


TENSILE-IMPACT VALUES FOR Four ALLOYS IN THE As-Cast, HEAT-TREATED, AND HEAT-TREATED AND AGED 
ConpiTions TEsTED AT Room TEMPERATURE AND AT —75° F. (Tup Speep 18.1 Frt./seEc.) 








No. Heat Elongation in 2 Reduction in Impact Value, 

of Treat- —lIn., per cent—X —Area, per cent— ft.-lb. 
Alloy Bars ~=ment** Min. Avg. Max. Min. Avg. Max. Min. Avg. Max. Remarks 

As-Cast ALLoys 
ASTM-4 6 A.C. 4.0 4.7 5.9 Re 4.1 4.8 10.0 12.5 15.5 Tested at — 75° F. 
Avg.* 24 A.C. 3.8 kB 6.5 32 = | 6.1 10.0 14.4 19.0 
A-8 2 A.C. 3.4 3.5 3.6 sR 4 Re 3.2 8.5 9.0 9.5 Tested at — 75° F. 
Avg.* 8 A.C. 32 a 4.4 2.4 Te 4.8 io 8.8 13.0 
ASTM-17 2 A.C. 0.7 1.0 Ls 0.8 1.2 1.6 3.0 3.5 4.0 Tested at — 75° F. 
Avg.* 12 A.C. 0.6 1.0 1.9 0.8 2.0 3.2 y Be 3.4 6.0 
AZ-91 2 A.C. 0.9 0.8 0.8 0.8 3.0 3.0 3.0 Tested at — 75° F. 
Avg.* 8 A.C. 0.4 0.8 1.4 0.8 0.8 0.8 3.0 3.6 5.0 
HEAT-TREATED ALLOYS 

ASTM-4 2 mT. Zt 12.6 13.2 10.1 10.9 7 330 S342 35.5 Coarse grain, 0.008 in.t 

+f BT. 8.5 13.2 18.8 7.9 12.4 18.8 23.7 45.0 69.5 Tested at — 75° F. 
Avg.* 18 | ys 85 152 205 le en ee 23.7 49.0 69.5 
A-8 4 2. 9.5 13.2 18.3 8.6 13.2 16.8 32.0 47.5 68.7 Tested at — 75° F. 
Avg.* 9 BT. 9.5 15.0 19.6 8.6 5S: 218 32.0 51.0 68.7 
ASTM-17 2 ST. 14.7 16.7 18.8 13.8 i 16.8 365 G49 715 Tested at — 75° F. 
Avg.* 8 |. & i 14.7 17.2 20.6 13.8 17.4 188 30 GOS 715 
AZ-91 2 py 16.5 ie Be 18.1 14.5 15.0 13.5 61.5 64.0 66.5 Tested at — 75° F. 
Avg.* 8 Ma. 14.2 16.9 18.1 14.5 Ly. 19.6 48.0 59.0 66.5 

HEAT-TREATED AND AGED ALLOYS 
ASTM-4 6 H.T.A. 5.0 5.6 6.1 4.7 5.5 6.3 20.2 24.2 30.2 Tested at — 75° F. 
Avg.* 25 BT .A. 4.3 6.0 8.2 4.0 5.4 8.6 17.0 244 31.0 
A-8 4 i eS 4.0 4.2 4.7 4.0 4.6 4.8 18.7 19.2 20.0 Tested at — 75° F. 
Avg.* 10 B.A. 3.6 4.3 Be 4.0 4 7.8 7 19.1 21.0 
ASTM-17 2 H.T.A. 2.6 2.6 27 2.4 2.8 Be 16.0 16.2 16.5 Tested at — 75° F. 
Avg.* 8 eee 13 ae 3.6 2.4 3.6 4.8 8.0 13.9 21.5 
AZ-91 S ETA. 0.9 is By 1.6 1.7 2.4 7.0 9.2 11.0 Tested at — 75° F. 
Avg.* 11 H.T.A. 0.9 1.4 pe 1.6 2.1 3.2 7.0 9.6 14.0 
*Since the results at —75° F. were substantially the same as at room tem perature, these results have been averaged with those obtained at room tem- 

perature. 


**QOjil quenched if heat treated. 


;Coarse-grained bars not included in the averages. 


The Charpy impact values ob- 
tained on the four alloys at room 
temperature and at —75°F. are 
listed in Table 5. The _ results 
parallel the tensile-impact results, 
but there seems to be some adverse 
effect from the low temperature. 
Probably, however, additional re- 
sults would be required to establish 
definitely this adverse effect. 

The R. R. Moore rotating-beam 
machine and specimens were used 
for these tests. The specimens were 
machined from the cast tensile test 
bar and heat treated to produce 
practically complete solution, a con- 
dition which was maintained in the 
solution heat-treated casting by oil 
quenching it to room temperature. 

The S-N curves were run out to 
10,000,000 cycles on notched and 
standard specimens of all four alloys 
tested in the as-cast heat-treated, 
and heat-treated and aged condi- 
tions. The results are tabulated in 
Table 6. 

In general, all of the alloys. have 
the highest endurance limit in the 
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solution heat-treated condition, the 
average being 14,950 psi. The as- 
cast condition is the next most 
favorable with an average of 13,650 





fatigue properties, the average for 
the four alloys being 12,870 psi. at 
10,000,000 cycles. 

ASTM-4, A-8, and AZ-91 alloys 


psi., while the heat-treated and have comparable endurance values 
aged condition produced the lowest in the three conditions, while 
Table 5 
Cuarpy Impact VALUES* FOR THE Four ALLoys AT Room 
TEMPERATURE AND AT —75° F., 
Energy Absorbed, ft.-lb.—— 
at Room Temperature at —75° F, 
Heat No. of No. of 
Alloy Treatment Bars Min. Avg. Max. Bars Min. Avg. Max. 
ASTM-4 As cast 4 2.0 2.0 2.0 4 0.75 Be 2.0 
A-8 As cast 2 2.0 2.2 2.5 3 en 1.3 1.5 
ASTM-17 As cast $ 1.0 1.0 1.0 7 0.75 0.8 1.0 
AZ-91 As cast 4 1.0 1.4 2.0 4 0.75 0.75 0.75 
ASTM-4 ELT. 3 4.5 4.7 5.0 4 3.75 3.9 4.0 
A-8 H.T. 4 5.0 i E 5.5 4 3.75 $.75 3.75 
ASTM-17 H.T. 4 4.5 4.8 5.0 4 3.0 3.4 3.75 
AZ-91 H.T. 4 4.5 4.9 5.0 2 3.0 3.0 3.0 
ASTM-4 H.T.A. 4 1.0 1.5 2.0 6 ie 1.4 1.75 
A-8 H.T.A. 4 1.0 15 2.0 2 1.0 1.0 1.0 
ASTM-17 H.T.A. 4 1.0 12 iS 4 0.5 0.6 0.75 
AZ-91 H.T.A. 4 0.5 1.0 iS 2 0.5 0.5 0.5 





*Specimen was 0.315x0.394x2 in. with a ‘‘V” notch 0.08 in. deep with 0.01 in. bottom radius. 


Velocity of tup 18.1 ft./sec. 
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Fig. 4—ASTM-4 alloy 3/16-in. plain flat plate test casting with I-in. 
riser at gate end (bottom of radiograph) only. Wedge data— 
height of sound metal, 3 in.—grain size, 0.006 in. Metal cleaned 
with chlorine and treated with natural gas. Considerable micro- 
porosity in two-thirds of the casting opposite the gate and riser is 
shown. The effect of alloy composition on the occurrence of micro- 
porosity in this plate is shown by comparison to Figs. 5, 6, and 7. 


Fig. 5—ASTM-1I7 alloy 3/16-in. plate test casting with |-in. riser at 

gate end (bottom of radiograph). Metal cleaned with chlorine and 

treated with natural gas. Wedge data—height of sound metal, 

2\/4 in.—grain size, 0.006 in. This casting is practically free from 

microporosity and, as compared with ASTM-4 alloy (Fig. 4), shows 

the lower susceptibility of this alloy to the formation of micro- 
porosity in thin plates. 


ASTM-17 in the solution heat- 
treated and in the solution heat- 
treated and aged conditions is 
slightly better than the other three 
alloys. 

Magnesium-base alloys are quite 
subject to the formation of micro- 
porosity in castings. The suscepti- 
bility, however, varies with the 
composition. The factors which af- 
fect the formation of microporosity 
have been described*, the alloy com- 
position being one of three major 
factors. The susceptibility of the 
four alloys to microporosity was de- 
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termined by the use of four different 
castings. 

The first is a wedge casting shown 
by Figs. 1 and 2 of reference 1. 
The second casting used was a 
ribbed plate 3/16-in. thick by 6 in. 
wide and 10 in. long (Fig. 1). The 
third casting consisted of a plain 
3/16-in. plate, 6 in. wide by 10 in. 
long (Fig. 2). The fourth casting 
consisted of a 3-in. plate (Fig. 3). 
All three of the latter plate castings 
could be risered in various ways, 
providing various degrees of feeding. 

It has been found that the amount 


of microporosity varies considerably 
with the alloy composition. Typical 
results are shown by the reproduced 
radiographs of the 3/16-in. plate in 
Figs. 4, 5, 6, and 7 for ASTM-4, 
ASTM-17, A-8, and AZ-91 alloys, 
respectively. Figures 8, 9, 10, and 
11 show a similar series of the 34-in. 
plates. All of these photographs of 
x-ray films are representative of the 
results obtained on a great many 
similar castings poured from a great 
many melts. 

It has been found definitely that 
ASTM-4 alloy is markedly more 
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susceptible to the formation of 
microporosity in the sections rep- 
resented by the castings described 
than any of the other three alloys. 
AZ-91 and ASTM-17 are slightly 
superior to A-8 composition. The 
difference, however, between these 
two alloys and A-8 is much less than 
the difference between ASTM-4 
and A-8. It may be concluded that 
A-8, AZ-91, and ASTM-17 are all 
markedly superior to ASTM-4 but 
are quite similar to each other, A-8 
being slightly more susceptible to 
the formation of microporosity than 
the other two alloys. 


Susceptibility to Leaking 

Leakage in magnesium-base cast- 
ings is largely caused by the pres- 
ence of microporosity, the inter- 
granular voids extending across the 
section causing a leak. The test 
casting* shown by Fig. 12 was used 
to measure the susceptibility of the 
four alloys to microporosity and 
leakage. It was found that this cast- 
ing leaked when poured in any one 
of the four alloys if the melt was 
gassy. 

After degassing, however, AZ-91, 
ASTM-17, and A-8 compositions 
produced castings which were leak 
tight under 100 Ib. of air pressure. 
However, all of the castings poured 
in ASTM-4 alloy leaked in the 
heavy sections. Only a relatively 
small amount of work was done with 
leak testing of this casting. The re- 
sults, however, are in conformity 
with those found by other investi- 
gators’. There is, of course, a good 
correlation’ between the  suscepti- 
bility to leakage and the suscep- 
tibility to microporosity formation. 


Amenability to Degassing Operation 

The method of measuring the gas 
content of the melt has been de- 
scribed in a separate paper’. It was 
found, however, that no noticeable 
difference in the height of sound 
metal in the wedge casting could be 
observed among the four different 
compositions. The best that could 
be produced with any of the compo- 
sitions was about 34% in. of sound 
metal in the bottom of the wedge. 

It was noted, however, that A-8, 
AZ-91, and ASTM-17 alloys could 
be degassed slightly more readily 
than the ASTM-4 melts to obtain 
Yq in. of sound metal in the wedge. 
[t was concluded, however, that 
there is no practical difference 
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: Table 6 
ENDURANCE PROPERTIES OF THE Four ALLoyst 


Heat 
Alloy Treatment 


ASTM-4 A.C. 
A-8 A.C. 
ASTM-17 A.C. 
AZ-91 A.C. 


ASTM-4 H.T. 
A-8 H.T. 
ASTM-17 H.T. 
AZ-91 H.T. 


ASTM-4 H.T.A. 
A-8 H.T.A. 
ASTM-17 H.T.A. 
AZ-91 Hi: TA. 
ASTM-4 Annealed*** 
A-8 Annealed 
ASTM-17 Annealed 
AZ-91 Annealed 
*Standard R. R. Moore U.3UU-in. diameter. 


12,000 


Endurance Limit, pst. (10 Million Reversals) ——— 


Machined Bars 
Notched** 


9,000 
10,000 
10,000 
10,000 


11,000 
10,000 
13,000 
11,500 


10,000 
9,000 
8,000 
9,000 


9,000 
9,500 
9,000 
9,500 


Cast 
to Size, ‘2 
Unnotched* 


13,000 


Unnotched* 
12,600 
14,200 
13,500 
14,300 


13,700 
15,500 
16,500 
14,800 


12,700 
12,500 
14,000 
12,300 
11,500 
13,000 
13,500 
12,000 


**0_360-in. diameter bar with a U.U3U-in. radius notch. 


***Annealed 4 hr. at 400° F 


+The endurance value for the standard bar in the as-cast, heat-treated, and heat-treated and aged 


conditions is the result of three S-N curves. 
values are based on one S-N curve. 


among the four alloys in their 
amenability to a degassing opera- 
tion such as that described else- 
where using chlorine or a mixture of 
chlorine and carbon tetrachloride. 


Amenability to Grain Refining 

All four alloys are subjected to 
various grain-refining operations as 
described in a separate paper®. Some 
investigators have reported a slight 
difference among the various alloys 
in respect to their response to a 
grain-refining treatment’. 

It has been noted in a separate 
paper that aluminum must be in 
the melt before grain refinement can 
be obtained by present methods. 
However, all four of the alloys in 
question have a substantial amount 
of aluminum, and no perceptible 
difference in their response to the 
grain-refining treatment could be 
noted. Indeed, all four of the alloys 
responded quite similarly to grain- 
refining and grain-coarsening treat- 
ments. 


Relative Resistance to Corrosion 

The four alloys prepared by the 
chlorine flux and carbon inoculation 
method have been checked in re- 
spect to their relative resistance to 
corrosion in a 3 per cent salt solu- 
tion. The melts were poured into 
test bars which were heat treated 
and aged as described elsewhere. 

The exposure was an alternate 
immersion type in which the regu- 
lar test-bar specimens were placed 


Those for the annealed condition and all notched-bar 


in the bath for 2 min. and then 
withdrawn from this bath for 2 min. 
The 3 per cent salt solution was 
changed every 4 days and at the 
beginning of every new test. The 
loss in weight was determined for 
each of the alloys after an exposure 
to the bath for 1, 4, and 8 days. 

The chemical analyses are listed 
in Table 7, and the corrosion results 
are graphically shown by Figs. 13, 
14, 15 and 16 in which the loss in 
weight of the four different alloys 
is plotted against the iron content. 
Each point on these curves rep- 
resents the average results obtained 
on four bars, excepting the ASTM-4 
commercial bars from miscellaneous 
foundries. These points are based 
on one bar only. 


Iron Content 

Approximately 292 bars were 
tested in which the iron content 
was 0.022 per cent or less. A few 
additional bars with even higher 
iron content were also tested. As 
shown by Fig. 13, after one-day 
exposure ASTM-4 alloy appears to 
be the best, especially at iron con- 
tents above 0.012 per cent. AZ-91 
is next, while A-8 and ASTM-17 
alloys are similar and slightly in- 
ferior to the other two. 

Figure 14 shows the results 
obtained after a 4-day exposure. 
As this figure shows, AZ-91 and 
ASTM-4 alloy are similar at least 
up to 0.020 per cent iron and 
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Fig. 6—A-8 alloy 3/I6-in. plate test cast- 
ing with I-in. riser at gate end (bottom of 
radiograph). Wedge data—height of 
sound metal, 3 in.—grain™ size, 0.006-0.012 
in. Metal cleaned with chlorine and treated 
with natural gas. This radiograph shows 
that the casting is practically free of micro- 
porosity, and also shows that this alloy is 
much less susceptible to the formation of 
microporosity than ASTM-4 alloy shown by 
the radiograph (Fig. 4). 


are slightly superior to A-8, and 
ASTM.-17 is slightly inferior to the 
other three. Figure 15 shows the 
results after an 8-day exposure to 
the alternate immersion in 3 per 
cent salt solution. Again, AZ-91 
and ASTM-4 alloys are similar at 
least up to 0.009 per cent iron and 
are slightly the best, A-8 is next and 
ASTM.-17 is slightly inferior. 
Figure 16 shows a comparison of 
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ASTM-4 alloy, the melts of which 
were prepared in two different ways. 
One method of melt preparation 
consisted of the usual commercial 
method of cleaning with a refining 
flux such as no. 310 and _ super- 
heating. The second method of 
melt preparation consisted of clean- 
ing and degassing with chlorine and 
obtaining grain refinement by car- 
bon inoculation. 

It will be noted from this set of 
curves that the metal which had 
been fluxed with chlorine and re- 
fined by carbon inoculation has 
somewhat higher resistance to cor- 
rosion in the alternate immersion 3 
per cent salt solution than the same 
alloy prepared by the usual com- 
mercial method. This result is some- 
what unexpected and _ probably 
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Fig. 7—AZ-91 alloy 3/16-in. plate test cast- 
ing with I-in. riser at gate end (bottom of 
radiograph). Wedge data—height of sound 
metal, 254-in.—grain size, 0.005 in. Metal 
cleaned with chlorine and treated with 
natural gas. The radiograph shows a very 
slight amount of microporosity in center of 
plate. Microporosity such as this is quite 
difficult to see on the fracture of heat- 
treated and aged castings, showing that the 
severity of the defect is very slight. A com- 
parison of this figure with Figs. 4, 5, and 6 
will show the effect of alloy composition on 
the occurrence of microporosity in this 
plate. Hence, the riser size and metal 
preparation are comparable for all four 
castings. It will be noted that ASTM-4 
alloy is markedly more susceptible to micro- 
porosity than the other three alloys, 
ASTM-1I7, A-8, and AZ-91. 


should not be accepted without fur- 
ther verification. However, the su- 
periority of the chlorine-fluxed metal 
might be attributed to the cleancr, 
sounder metal which is produced. 
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Fig. 8—ASTM-4 alloy %-in. plate test casting, I-in. riser at gate end 
(top). Wedge date—height of sound metal, 3!/2 in.—grain size, 


0.006-0.007 in. Cleaned with chlorine-carbon tetrachloride mixture. 


Although metal has been degassed effectively and casting is well 
risered, considerable microporosity occurs, which is greatest ad- 
jacent to riser, indicating that unsoundness cannot be eliminated 





Fig. 9—A-8 alloy %-in. plate test casting with I-in. riser at gate 
end (top of retearahl. Wedge data—height of sound metal, 
2'/2 in—grain size, 0.004 in. Metal cleaned with chlorine and 
carbon tetrachloride mixture. Some microporosity occurs in this 
casting, particularly at the end adjacent to the riser. The amount 
of microporosity is considerably less than that shown by Fig. 8 and 


entirely by risering this casting. Figures 8, 9, 10 and I! show 
same casting poured in the four alloys. 


The results of the corrosion tests 
plotted in Figs. 13, 14, 15, and 16 
are based on a considerable amount 
of comparative corrosion testing. 
There is some scatter in the results 
obtained, a characteristic of most 
tests of this kind. 


To establish small differences 
among the various alloys would re- 
quire a greatly augmented corrosion- 
testing program. Furthermore, the 
determination of the comparative 
resistance to corrosion at low iron 
contents would require longer ex- 
posures and some of the scatter 
might be eliminated by complete 
chemical analysis of each bar. How- 
ever, attempts to determine the 
cause of widely separated points by 
chemical analysis have not been 
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generally successful up to this time. 

Thus, the data do not permit pre- 
cise conclusions regarding small dif- 
ferences among the alloys. However, 
on a practical basis it may be con- 
cluded from these data that at iron 
contents of less than 0.012 per cent 
and possibly less than 0.020 per cent, 
there is no substantial difference 
in the resistance to corrosion among 
the four alloys under test when ex- 
posed to alternate immersion in a 
3 per cent salt solution. 

Very limited data indicate that 
ASTM-4 is superior to the others 
at iron contents in excess: of 0.012 
per cent. ASTM-17 is unexpectedly 
inferior and this may be attributed 
to the lower manganese content of 
the bars tested. It is interesting to 


is greater than that shown by Figs. 10 and I! of a similar casting 
poured in ASTM-I7 and AZ-9! alloy, respectively. 


note that all four alloys have 
markedly higher resistance to cor- 
rosion when the iron content is low. 
In general, it may be stated that 
the resistance to corrosion of all four 
of the alloys is increased fivefold by 
decreasing the iron content from 
0.015 to 0.005 per cent. 


Relative Susceptibility to 
Hot Shortness 

A hot-shortness test suggested by 
R. T. Wood, member of the 
N.D.R.C. Advisory Committee, when 
the work was first initiated, is shown 
by Fig. 17. The severity of the test 
can be adjusted by decreasing or 
increasing the distance “X” shown 
on this figure. The iron bar does 
not permit the casting to contract, 
and it tends to produce cracks on 
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Fig. 1O—ASTM-17 alloy 34-in. aks test om with I-in. riser at 


gate end (top of radiograph). Wedge data—height of sound 
metal, 234 in.—grain size, 0.006 in. Metal cleaned with chlorine 
and carbon tetrachloride mixture. This casting is substantially free 
of microporosity. Comparison with Figs. 8 and 9 shows that this 
alloy is considerably less susceptible to microporosity than ASTM-4 
and somewhat less susceptible to microporosity than A-8. Com- 
parison with Fig. 11 shows that it is about equivalent to AZ-91 alloy. 
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Fig. 11—AZ-91 alloy 3-in. plate test casting with I-in. riser at gate 
end (top of radiograph). Wedge data—height of sound metal, 
23%4 in.—grain size, 0.007-0.010 in. Metal cleaned with chlorine 
and carbon tetrachloride mixture. The casting is practically free 
from microporosity. By comparison with the Preceding three photo- 
graphs, AZ-91 composition is equivalent in its susceptibility to 
microporosity to ASTM-I7 alloy, somewhat superior to A-8 com- 
position, and markedly superior to ASTM-4 composition. 


the inside corners adjacent to the 
risers. 

This casting, therefore, produces 
the conditions necessary for hot 
cracking, namely, a high casting 
stress and a hot spot in the casting 
where cracking will occur. Since no 
fillets are used on the inside core, 
the cracking is confined to these 
corners. This is important because 
it limits the area that must be exam- 
ined very carefully to detect hot 
cracks. This inspection must be 
carefully done, but the difficulties 
are greatly reduced if a fine facing 
sand is used in the corners. 

The test is most severe and most 
likely to produce a hot crack in the 
casting when the distance “X” is 
a minimum and of the order of 
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Y-in. As the distance “X” is in- 
creased, the severity of the test is 
decreased; when “X” equals 6 in., 
the severity of the test can be re- 
duced still further by removing the 
steel bar. 

The severity of the test can then 
be reduced still further by shorten- 
ing the length of the arms, because 
as these arms are reduced, the sand 
offers less resistance to contraction 
of the casting. It is possible by 
means of this test to assign quantita- 
tive hot-crack numbers to various 
alloys or alloy conditions by assign- 
ing a number corresponding to defi- 
nite positions or settings of the 
casting which just produce hot 
cracks. 

The hot-crack number is arbi- 


trarily defined as the value of “X” 
in inches. Thus, as the distance “X” 
is increased from 1%-in. to 6 in. at 
which hot cracks just occur, the hot- 
crack number increases from 1 to 6 
If the bar is removed, this setting is 
arbitrarily considered to be no. 7. 
For each inch removed from the 
length of the arms without the use 
of a steel bar, one is added to the 
hot-crack number. Thus, if the 
arms are reduced to 4 in., this set- 
ting being the point at which hot 
cracks just occur, the hot-crack 
number becomes 7 plus 2, or 9. 
The hot-crack number of mag- 
nesium alloys varies between 1/2 
to 5 or more, depending upon the 
composition and the grain size. It 
has been found that the grain size 
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Fig. 12—Views of test casting, showing gates and risers, used to measure susceptibility of the four 
. alloys to microporosity and leakage. 














probably has greater importance 
than alloy composition. When a 
grain size of 0.015 or 0.020 in. is 
obtained, most of the alloys are quite 
hot short. If, however, the alloys 
are all given a grain-refining treat- 
ment to produce representative fine- 
grained material, the various alloys 
can be compared. 

When making a test, several 
molds are prepared in which the 
setting is varied progressively and 


in a systematic manner with the in- 
tention of having settings which will 
produce hot cracking and other set- 
tings which will not produce hot 
cracks. The number or setting mid- 
way between that which produces 
hot cracks and that which does not 
produce a hot crack is the hot-crack 
number. 

Thus, if molds are set up in which 
the value of “X” is 2, 2%, 3, 3%, 
and 4 in., and if settings at which 


“X” equals 2 and 2% crack, 3 pro- 
duces a slight crack and 3% does 
not crack, the hot-crack number lies 
between 3 and 31%. Consequently 
31%4 is taken as a hot-crack number 
for this particular heat. The aver- 
age results thus obtained on several 
heats of the four alloys which had 
the usual variations in grain size 
are shown by Table 8. 

It will be noted by these data 
that ASTM-4 alloy is slightly more 
























Table 7 
ANALYsIS OF TEsT Bars Usep To DETERMINE THE RELATIVE RESISTANCE OF MAGNESIUM ALLOYS TO CorRROSION 





Alloy 














AST MA — -¢ A-8 . ASTM-17 . AZ-91 

Element Max. Min. Avg. Max. Min. Avg. Max. Min. Avg. Max. Min. Avg. 
Al 6.4 5.8 6.1 8.7 8.0 8.4 9.7 9.0 9.3 10.3 9.9 10.1 
Zn 3.0 2.6 2.8 0.63 0.41 0.56 2.3 2.0 2.2 0.72 0.39 0.62 
Mn (1 day) 0.34 0.27 0.29 0.29 0.21 0.26 0.22 0.17 0.19 0.29 0.20 0.26 
Mn (4days) 0.29 0.27 0.285 0.29 0.28 0.285 0.20 0.17 0.18 0.29 0.27 0.285 
Si 0.023 0.011 0.016 0.020 0.008 0.011 0.22 0.13 0.018 0.019 0.008 0.014 
Cu 0.009 0.003 0.006 0.006 0.002 0.004 0.008 0.005 0.006 0.008 0.002 0.004 
Ni 0.005 0.001 0.003 0.005 <0.001 0.002 0.003 <0.001 0.001 0.006 <0.001 0.002 


DECEMBER, 1945 63 














ASTM-4 COMMERCIAL BARS 
astw4 


® 
° 
a 46 

oO ASTM-I7 

x AZO 

ANALYSIS 

4 as I7 azgi 
al 64 69 93 101 
ZN 28 0-66 22 062 
Mn 029 0.26 0.19 026 
Si .016 Ol 018 0K 
@ 006 004 006 


 .003 .002 001 002 


020 
% IRON 


Fig. 13—Results of | day corrosion 








a 
a 


O aSTu-4 
4aé 

GB ASTN-I7 
x Az9i 


88 8 8 8 & B & & BEB? 


tests of magnesium alloys. 





Fig. 14—Four-day tests, magnesium alloy corrosion. 















susceptible to hot cracking than the 
other three, while A-8, AZ-91, and 
ASTM-17 are so nearly alike in 
their susceptibility to hot cracking 
that no differences among them 
have been noted. The greater sus- 
ceptibility of ASTM-4 alloy to hot 
cracking is in conformity with 
foundry experience. 


Solidification Range and Amenability 
to Heat Treatment 

It has been observed that there 
are considerable differences among 
the four alloys in their response and 
amenability to heat treatment. This 
arises largely through differences in 
the zinc content which the various 
alloys contain. The temperature at 
which solidification begins, that is, 
the liquidus temperature, is rela- 
tively easy to obtain. 

Likewise, the univariant point at 
which the alloy-rich phase first be- 
gins to form can also be determined. 
However, the point at which solidi- 
fication ends is not readily ascer- 
tained by means of cooling curves 
unless, perhaps, very sensitive ex- 
perimental methods were employed. 
Some data have been obtained on 
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the various alloys and these are a 
listed in Table 9. om mS G@& ™ 
The univariant point, shown by a be = 029 OIG 0.006 0.003 
Column 3 (Table 9), is a flexure eanmeres a8 Ge eee Gees oon 
in the cooling curve, and it prob- X A791 104 = 62 O29 014 0.004 0.002 
ably corresponds to the line E,Es, CHLORINE FLUXED 
Fig. 119, p. 88 in “Beck’s Tech- 2 8 DAY TEST 
nology of Magnesium Alloys*.” This 4g = 7 
point marks the beginning of the / 
formation of the aluminum-rich ~ ] 
phase. The liquid composition then #@ 
follows along the line E,E; in Fig. 20 / 
119 of Beck’s work. 
Final solidification is at the lower 
temperature represented approxi- ‘6 
mately by the minimum burning “ 
temperature, Column 4. The ap- 2 
proximate minimum burning tem- */38 
perature shown by Column 4 is 10 58 4 
obtained by rapidly heating the al 22 Xx 
alloy to various temperatures and We a 
then examining specimens to deter- 6 I RS 
mine the point at which burning ‘ war 
occurs. P Fz 
The burning can be in one of 
two forms, either in the form of 001 003 007 009 O11 O13 O17 019 
.005 010 015 .020 


porosity similar to microporosity or 
fusion may have occurred. These 
two different forms of burning are 
illustrated, respectively, by the 
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Fig. 15—Chart showing corrosion of mag 


nesium alloys—8-day test. 
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Table 8 


Hot-Crack VALUES FOR THE Four CASTING ALLOYS 








Alloy ‘Minimum! 
ASTM-4 3% 
ASTM-17 <1 

A-8 <1% 
AZ-91 2 





Hot-Cracking Number* 


Average! Maximum! 
3% >3% 
2% 2% 
2 . >3 
2% >2% 


1 Minimum indicates the lowest position number at which no cracks occurred in the several tests. 
Average indicates the average hot-cracking number which is the number midway between the setting at 


which cracking 


d occur and did not occur in a single test or series of molds poured from the same 


pot. Maximum indicates the highest position number at which cracking occurred in the several tests. 
2 The lower the minimum, average, and maximum values, the less susceptibility to hot cracking, 





photomicrographs, Figs. 18 and 19. 
Hence, it is difficult to distinguish 
between microporosity and the po- 
rosity which results from burning. 
Therefore, the bars were also exam- 
ined in the as-cast condition for 
comparison. 

It is logical to assume that the 
minimum burning temperature is 
approximately the same as the tem- 
perature at which solidification ends. 
Owing to the possibility of a slight 
amount of diffusion, it is quite likely 
that the minimum burning tempera- 
ture is slightly higher than the 
temperature at which solidification 
ends. Assuming, however, that the 


two temperatures are similar, Col- 


umn 5 shows the solidification range 
of the four alloys. 

The data shown in Table 9 are 
rather interesting because they show 
reason for the 
major differences among the four 
alloys. The low-zinc alloys, A-8 
and AZ-91, have a minimum burn- 
ing temperature of approximately 
800° F. Since this temperature is 
above the normal heat-treating tem- 
perature, it is apparent that these 
alloys are not apt to be damaged by 
too rapid heating during heat treat- 
ment. 

A-8 alloy is, of course, more 
easily heat treated than AZ-91 be- 
cause the lower alloy content re- 
quires less time at the solution 
heat-treating temperature. The two 
zinc alloys, ASTM-4 and ASTM-17, 
however, can very readily be dam- 
aged during the heat-treating opera- 
tion if they are heated too fast above 
the minimum burning temperature. 
It is believed that these two alloys 
are damaged during heat treatment 
much more frequently than it is 
realized in industry. 

ASTM-4 alloy is generally heat 
treated at 720 to 730° F., while 
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ASTM-17 is normally heat treated 
at about 770 to 780° F. These tem- 
peratures are above the minimum 
burning temperature, and therefore 
burning is very apt to occur unless 
several hours are utilized to heat 
the charge from the minimum burn- 


ing temperature to the normal heat- 
treating temperature. 
Furthermore, it is not easy to 


_obtain sufficient solution and diffu- 


sion of the alloy constituent at the 
minimum burning temperature or 
lower so that the castings can be 
heat treated at a higher tempera- 
ture. Indeed, it has been found in 
the laboratory work that it is quite 
difficult to avoid some damage to 
these alloys even under laboratory 
conditions of heat treating. 

The solidification range shown in 
Column 5 of Table 9 is also of con- 
siderable interest because it explains 
in part the differences in suscepti- 
bility of the alloys to microporosity. 
While there are many factors which 
determine the amount of distribu- 
tion of microporosity in castings, 
there are two main factors which 
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Fig. 17—Views of test casting for measuring hot shortness. 


determine the susceptibility of a 
specific alloy composition to micro- 
porosity. 

These two factors are solidifica- 
tion range and the amount of liquid 
‘ which solidifies at the lowest solidi- 
fication temperature, that is, the 
amount of eutectic liquid which 
solidified at the end. If the solidifi- 
cation range were the only factor, 
the order of decreasing susceptibility 
to microporosity would be as fol- 
lows: (1) ASTM-4, (2) ASTM-17, 
(3)'A-8, and (4) AZ-91. 


Solidification Factor 


However, the second factor is of 
considerable importance also, and 
since ASTM-17 alloy probably solidi- 
fies with the greatest amount of 
eutectic liquid, its position is 
changed from no. 2 to no. 4 com- 
parable with AZ-91. Likewise, AZ-91 
produces more eutectic liquid than 
A-8. Therefore, taking the two fac- 
tors together, the order of sus- 
ceptibility to microporosity is as 
follows: (1) ASTM-4, (2) A-8, and 
(3) ASTM-17 and AZ-91, alloys. 

As might be expected from the 
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data in Table 8, there is a large 
difference between ASTM-4 and 
A-8, and only a slight difference be- 
tween A-8, ASTM-17, and AZ-91. 
As noted previously, this is in con- 
formity with observation on the 
relative susceptibility of these alloys 
to form microporosity in a given 
casting. 
Summary 

The two most popular European 
casting alloys, A-8 and AZ-91, have 
been compared in considerable de- 
tail with the two most popular 
American alloys, ASTM-4 and 
ASTM-17. The mechanical prop- 
erties of A-8 and ASTM-4 are com- 


parable, while those of AZ-91 and 
ASTM-17 are also comparable. 
These mechanical property com- 
parisons were made on test bars 
which had been ideally heat treated 
to produce practically complete 
solution with only a trace or les: 
of burning. 

The properties investigated are 
tensile strength, yield strength, per 
cent elongation, per cent reduction 
in area, resistance to failure by ten- 
sile and Charpy impact, and endur- 
ance limit. There is some indication 
that with these ideally heat-treated 
materials, ASTM-17 is slightly su- 
perior to the others in the heat- 
treated and aged condition. 


Corrosion Resistance 

The resistance to corrosion of the 
four alloys has been investigated by 
alternate immersion in the 3 per 
cent salt solution. ASTM-17 is 
slightly inferior to the other three 
alloys probably because of the lower 
manganese content of the bars in- 
vestigated, but in general it is 
concluded that within the limits 
indicated in the following, the re- 
sistance of the four alloys to corro- 
sion in this medium is approximately 
equivalent. 

This is certainly true if the iron 
content is less than 0.012 per cent 
and possibly true if the iron content 
is less than 0.020 per cent, but prob- 
ably not true if the iron content is 
in excess of 0.020 per cent. 

As to the susceptibility of the four 
alloys to hot cracking, the grain size 
is a greater factor in determining 
the susceptibility to hot shortness 
than alloy composition. However, 
with melts which have been sub- 
jected to a grain-refining treatment, 
ASTM.- 4 is slightly more susceptible 
to hot shortness than are the other 
three alloys. 

The susceptibility of the four 
alloys to the formation of ‘micro- 





Table 9 


SOLIDIFICATION RANGE AND MINIMUM BURNING TEMPERATURE OF 
ASTM-4, ASTM-17, A-8, anp AZ-91 ALLoys 








1 2 4 bs 
r Temperature, °F. 
Solidification 

tie Univariant Burning Range (column 2 

Alloy Liquidus Point (approx. min.) minus column 4) 
ASTM-4 1125 750 650 475 
ASTM-17 1095 800 750 545 
A-8 1115 810 800 315 
AZ-91 1100 810 800 300 
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porosity in several different castings 
has been determined. In sections 
3/16 and % in. thick, which are 
representative of the great majority 
of section thicknesses of commercial 
castings, ASTM-4 alloy is mark- 
edly more susceptible to micro- 
porosity than the other three alloys. 
A-8 composition is slightly more 
susceptible to microporosity than 
ASTM-17 or AZ-91 composition, 
but much superior to the ASTM-4 
composition. 

In conformity with these findings, 
it also appears from limited data 
that ASTM-4 castings are much 
more susceptible to leakage than the 
other three compositions. Since leak- 
age in magnesium castings is pri- 
marily produced by microporosity, 
it is logical that the susceptibility to 
leakage should parallel the  sus- 
ceptibility to microporosity. 

No substantial difference has been 
noted among the four alloys in re- 
spect to their amenability to a 
degassing treatment or to a grain- 
refining treatment. 


Heat Treatment Response 

The amenability and response of 
the four alloys to heat treatment 
have been investigated in consid- 
erable detail. The minimum burn- 
ing temperature of the low-zinc 
alloys, A-8 and AZ-91, is about 
800° F., a temperature which is 
above the normal solution heat- 
treating temperature. 

ASTM -4 alloy will burn if rap- 
idly: heated to temperature above 
650° F., a temperature which is 
about 80° F. below the normal 
solution heat-treating temperature. 
ASTM-17 will burn if it is rapidly 
heated to a temperature above 
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Fig. 18 (Left)—Photograph at 100X, showing ASTM-4 alloy held 2 hr. at 610° F., heated 


from 610 to 720° F. in 5 min. Comparison with the as-cast bars shows that the porosity 

is caused by burning. Fig. 19 (Right}!—Photograph at 100X, showing the fusion type of 

burning. The alloy is ASTM-17 heat treated 16 hr. at 740° F., after which similar speci- 

mens showed no burning. This specimen was then heated from 740 to 770° F. in 5 min., 
which treatment, in this instance, caused the fusion type of burning. 


740° F., a temperature which is 
about 30° F. below the normal solu- 
tion heat-treating temperature. 

It has been found quite difficult 
to heat treat the two high-zinc 
alloys, ASTM-4 and ASTM-17, at 
a sufficiently slow rate above the 
minimum burning temperature to 
avoid burning, or to preheat them 
below the minimum burning tem- 
perature on a practical basis to 
alleviate the difficulties. It is be- 
lieved that these two alloys are 
damaged in commercial heat treat- 
ing much more frequently than is 
generally realized, because the re- 
sults of the burning are generally 
quite similar to the defect known as 
microporosity. 

The possibility that calcium, com- 
monly used by some foundries, might 
decrease these difficulties has not 
been investigated. Alloys of the A-8 
and AZ-91 compositions are the 
most readily and reliably heat 
treated, the A-8 composition, of 
course, being easier to heat treat 
than the AZ-91 composition because 
of its lower alloy content which re- 
quires a shorter time at the solution 
heat-treating temperature. ASTM-17 
is more difficult to heat treat than 
ASTM-4 because the higher alloy 


content requires a much longer time , 


to obtain proper solution. 

In general, only slight advantages 
of the two high-zinc alloys, ASTM-4 
and ASTM-17, over the two low- 
zinc alloys could be found, but they 
are subject to very serious dis- 


advantages as compared with the 
low-zinc alloys. It is believed, there- 
fore, that it is only a matter of time 
before the present commercial high- 
zinc alloys will be abandoned in the 
United States as they are being 
avoided or abandoned in Europe. 
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Executive Committee Is 
Laying Convention Plans 


EMBERS of the Executive 

Committee, A.F.A. Board of 
Directors, met at the Palmer House, 
Chicago, November 14, for their bi- 
monthly meeting with President 
Fred Walls, International Nickel Co., 
Detroit, presiding. 

In addition to regular reports on 
finance and membership, it was an- 
nounced that the thirty-second A.F. 
A. chapter had been approved by 
the National Directors for formation 
at Mexico City, D. F., Mexico, and 
that great interest has been shown 
in organizing a new chapter at 
Peoria, Ill. Additional chapter pos- 
sibilities also were discussed. 

Reports were presented dealing 
with progress for the 50th Anniver- 
sary Convention and Exhibit to be 
held at Cleveland, May 6-10, 1946. 
Letters were read indicating that a 
number of foundrymen abroad may 
be interested in attending this im- 
portant meeting. but, in view of 
pressing problems of reconversion, it 
was felt that any officially sponsored 
pre-convention tour of foreign dele- 
gates would not be advisable. 

Director of the Technical Develop- 
ment Program N. F. Hindle offered 
for consideration a comprehensive 
and long-range program of educa- 
tional activities. He pointed out the 
tremendous interest of foundry man- 
agement today in such a program 
and the plan was unanimously ap- 
proved by the Executive Committee. 

In addition to the usual prizes 
awarded in connection with the 
Annual National Apprentice Con- 
test, the committee expressed a de- 
sire to invite the apprentice winners 
in each of the four contests to 
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attend the 1946 Convention. Plans 
are now being worked out so that 
this may be accomplished. 

A Standing By-Laws Committee 
of the National Directors was ap- 
pointed by President Fred Walls to 
consider the necessity for future re- 
vision of the National By-Laws as 
changing conditions may require. 
The Chairman of this committee 
will be H. Bornstein, Deere & Co., 
Moline, Ill. The other members ap- 
pointed by President Walls were: 
Horace Deane, American Brake 
Shoe Co., New York; W. V. John- 
son, Oliver Farm Equipment Co., 
South Bend, Ind.; W. B. Wallis, 
Pittsburgh Lectromelt Furnace 
Corp., Pittsburgh, Pa.; R. F. Lin- 
coln, Russell F. Lincoln & Co., Lake- 
wood, Ohio; and E. W. Horlebein, 
Gibson & Kirk Co., Baltimore, Md. 

The dates of January 14, 15 and 
16 were approved for holding the 
next Executive Committee meeting; 
the mid-year board meeting and the 
Board of Awards meeting during 
this period. 





Frank Waritgow Becomes 
National Staff Member 


N anticipation of the myriad 

problems associated with the 50th 
Anniversary Convention and Exhibit 
in Cleveland next May, A.F.A. 
announces that Frank E. Wartgow 
became a member of the National 
headquarters staff on December 1 
and will concentrate on the 1946 
Foundry Show. 

Mr. Wartgow has already been 
active in A.F.A. work and has a 
splendid background of committee 
and chapter service, as well as prac- 
tical foundry experience. Since early 
this year, he has served as a staff 
engineer with Hasbrouck Haynes, 
Consulting Engineers, Chicago, spe- 
cializing in wage incentive, job 
evaluation and plant layout. 


With American Steel Foundries 

From 1937 to 1945, Frank Wart- 
gow was connected with American 
Steel Foundries, Chicago, as Indus- 
trial Engineering Suprvisor, General 
Foreman and Manager of the firm’s 
entire Employee Suggestion System. 
Preceding his work with American 
Steel Foundries, he served as Assist- 
ant Chief Industrial Engineer with 
Liquid Carbonic Corp., Chicago, 











and at an earlier date, was asso 
ciated with Inland Steel Co., Chi- 
cago, in the capacity of Time Stud: 
Engineer. 

For three years he served as Sec- 
retary-Treasurer of the A.F.A. Chi- 
cago chapter and was elected Vice- 
President last May. Active for many 
years as a member of the Industria! 
Management Society, he served as 
General Chairman of the Nationa! 
Association of Suggestion Systems 
Conference in Chicago last May. 
Mr. Wartgow was Chairman of the 
A.F.A. Job Evaluation and Time 
Study Committee, 1943-44, and still 
maintains his activity in this work as 
a member of the committee. 

Frank Wartgow will assume much 
of the responsibility for arranging 
and conducting the 50th Anniver- 





; Frank E. Wartgow 


sary Foundry Show, working in 
close collaboration with C. E. Hoyt, 
A.F.A. National Treasurer and 
known throughout the industry for 
his long time handling of A.F.A. 
foundry exhibits. Following the ex- 
hibits, it is expected that Mr. Wart- 
gow will devote considerable time to 
coordination of the activities of all 
A.F.A. chapters, now numbering 32. 
The addition of a man of 
Mr. Wartgow’s experience should 
strengthen still further the ability of 
A.F.A. to carry out a proper pro- 
gram during the Association’s 50th 
Anniversary year. Recently A.F.A. 
announéed the acquisition of Her- 
bert F. Scobie, formerly instructor of 
foundry practice, University of Min- 
nesota, Minneapolis, to concentrate 
on A.F.A. Educational activities, 
now receiving widespread attention 
throughout the industry. 
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-Minimum INSPECTION Equipment 
Necessary to Insure Castings 


QUALITY 


By E. C. Osborne, 


Ass't Chief Inspector, Caterpillar Tractor Co., Peoria, Ill. 


' , 7 AR production has em- 

phasized the need for rough 

casting inspection in the 
foundry. This naturally demands 
the availability and use of reliable 
gages, templates and fixtures to 
accomplish the end desired. With 
the large percentage of foundries 
forced to accept jobs very much 
different than their normal peace- 
time production, and with the 
limited time they have had to pre- 
pare for a maximum output, the 
inspection of the castings has, no 
doubt, suffered as much as any 
phase of manufacturing. 

With the increased production 
and accuracy in the machining of 
castings, it is becoming more and 
more essential that castings be made 
closer to pattern dimensions than 
ever before. The time for the ma- 
chine shop: to “hog off” excessive 
metal and machine clearance on a 
given casting by extra operations 
should be passed by now, and only 
through the application of proper 
inspection equipment and methods 
can this end be attained. 


Inspection Defined 

Inspection is the art of critical 
examination by means of standards 
of comparison, which are actual or 
theoretical, for the purpose of judg- 
ing the value of the part in ques- 
tion for use in its particular place. 
We would like to comment further 


on this by saying that inspection - 


is an operation, not to see how much 
can be rejected, but to insure accu- 
racy with a minimum of rejections. 

In visiting many jobbing found- 
ries, we have noticed a lack of in- 
spection equipment of a type which 
would assure adequate inspection, 
along with the lack of adequate in- 
spectors to assure the purchaser of 
receiving a commodity produced to 
his drawing specifications and re- 
quirements. 

Many difficulties and errors in 
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castings, such as strains and warped 
castings, are detected by normal 
visual inspection aided by simple 
checking fixtures, the most common 
of these being the ordinary straight- 
edge or flat surface. In the case of 
spherical surfaces, other simple 
checking fixtures or gages can be 
developed very inexpensively. How- 
ever, provided a sufficient amount 
of a certain commodity is to be cast, 
it is advisable that all simple gages 
be made of light sheet steel and 
hardened for wearability. 


Inspection Tools 

In the case of gas holes, shrinks 
and hidden defects, it often is de- 
sirable to explore the surface by 
means of various tools in an en- 
deavor to unearth the defects. 
Most common of these tools is the 
ordinary pointed inspection ham- 
mer. Although people can be 
trained to use automatic or air 
hammers very efficiently, one cau- 
tion must be observed in this type 
of inspection due to the fact that 
the strength of the material is gov- 
erned by the wall thicknesses, and 
damages may result in the process 
of this examination. 

Although sufficient pressure must 
be exerted to reveal the defect, ex- 
cessive pressure must be avoided or 
there is a possibility of ruining per- 
fectly good castings by breakage. 


Another valuable method of inspec- 


tion is the use of a file to check the 
hardness or machinability of a cast- 
ing. The use of this method is par- 
ticularly valuable from the stand- 
point of checking for chilled metal, 


and serves as a rapid method of 
segregating machinable castings 
from non-machinable castings. 
While the file cannot be used as a 
substitute for the Brinell test if the 
hardness is unknown, it can be used 
for checking hardness if the given 
standard has been established. 

Another relatively simple and yet 
valued method of exploring is 
through normal visual inspection, by 
which a slight imperfection, such as 
a very small gas hole, may be ob- 
served. In the case of a defect such 
as this, if a small wire, such as the 
conventional tag wire, is inserted in 
the hole, it may easily be discovered 
that there is a large cavity beneath 
the surface. If such a condition is 
found to exist, it usually is advisable 
to go a step further and section at 
least one casting to determine the 
extent of such a defect. 


Precision Gages 

In the first place, a defective con- 
dition in a given casting which 
might be experienced by one source 
would not necessarily hold true for 
another. Therefore, a duplication of 
gages might not be necessary, but 
another condition might arise that 
would necessitate other inspection 
equipment. Secondly, many found- 
ries have not deemed it necessary 
to establish and maintain gages or 
templates to handle various jobs, 
which equipment would surely elim- 
inate the shipping of scrap material 
and be an aid in correcting any de- 
fects before production had gone too 
far. Precision gages of proper de- 
sign should replace the carpenter’s 





® Precision inspection equipment properly used is a foundry neces- 
sity for the production of sound castings to close tolerances. Inspec- 
tion tools and methods are described, emphasis being placed on the 
use of suitable materials in making the equipment. 














This paper was secured as part of 
the Program for the 1945 "Year- 
breed agong Congress" and will 


appear in an "Inspectors Manual” to 
be published by your Association. 
Suggestions for the "Manual" will be 
appreciated by the Inspection of 
Castings Committee of A.F.A. 





square and the wooden stick 
straightedge. 

One of the most useful inspection 
tools is the caliper graduated for 
direct reading. It is possible to 
make these calipers in almost any 
size or shape necessary to check the 
wall thicknesses of any casting. The 
simplicity of the design makes it 
practical to have any kind that may 
be required. 

In coming to the category of 
gages, we would naturally include 
the steel scale and steel tape. Too 
many temporary gages are being 
used, that is, gages made of wood, 
aluminum and soft metals. Gages 
in a foundry frequently receive 
rough treatment, and when there is 
to be any wear at all on the equip- 
ment it should be of the heat-treated 
variety so as to take a maximum 
amount of punishment. Profile 
gages to check the contour of the 
casting, for instance, will lose their 
usefulness very quickly and perhaps 
become a detriment if not made 
from a suitable material. 


Inspection Gages 

Depth and clearance gages made 
of wood are not practical due to 
the fact that wooden equipment has 
a tendency to warp and wear 
quickly, and soft metal has no per- 
manent value. However, the reason 
for using such material lies in the 
fact that they are easy and quick 
to make; but they should be used 
or made in an emergency and then 
be discarded as soon as a production 
gage is completed. 

Straightedges of various lengths 
and sizes are always an essential 
part of inspecting castings, and the 
use of them will help in checking 
the amount of twists or warpage. 

On larger castings which require 
many machine operations and where 
the chances of error are greater, fix- 
tures should be made to check the 
amount of finishes and clearance. 
They are of great value to the 
foundry as well as to the machine 
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shops, for it is possible to catch a 
mistake as well as eliminate machine 
time that is wasted on scrap cast- 
ings. 

It is only a small job to rework 
such a. fixture so that locating pads 
on a casting can be ground to guar- 
antee proper location and cleanup 
on all subsequent operations. The 
money spent on such a fixture will, 
without a doubt, be well spent, and 
much time will be eliminated in 
lining up the casting in the machine 
shop. Naturally, more production 
can be expected. 


Surface Plates 

In the author’s opinion, it is gen- 
erally agreed that a foundry, to 
make a good commercial casting, 
should establish or maintain a sur- 
face plate with sufficient equipment, 
such as surface gages, 12-, 24- and 
36-inch scales, clamps of all sizes 
and shapes, and parallel bars. Natu- 
rally, these should come under the 
inspection department’s supervision. 
This phase of inspection is one of 
the most important. 


Many foundries have their rough 
casting layout sections located in 
close proximity to the pattern shop, 
or what proves to be the ideal 
arrangement based on the most logi- 
cal location when all factors are 
considered. Naturally, this should 
come under the inspection organ- 
ization. It definitely would be a mis- 
take to locate the layout inspection 
in the cleaning room because of the 
poor working conditions which 
would be imposed. 


Many problems arise from time 
to time which require more specific 
analysis of the pattern or corebox 
and which cannot be readily deter- 
mined from gages. A well-equipped 
layout inspector can set up the par- 
ticular piece on a surface plate and 
show exactly the fault and what 
must be done to correct it. Provided 
with a good bandsaw, castings can 
be cross-sectioned at any point or 
any angle and lines scribed to check 
intricate core work. Therefore, the 
service rendered by a well-organized 
layout inspection is of definite value 
to all concerned. 


Non-Destructive Tests 
As other means for physical 
checks on castings, magnetic par- 
ticle, fluorescent penetrant and 
x-ray inspection have contributed 
to a great extent, although oiling 





and chalking castings for surface de. 
fects or porosity is considered good 
practice where the other more elab. 
orate equipment is not available. I: 
is only natural that the x-ray and 
magnetic particle inspection aré 
very useful in examining castings 
for sub-surface defects, especially 
where stresses have been set up dur- 
ing the process of manufacture. 
Fluorescent penetrant inspection is 
especially useful when exploring 
castings for surface defects such as 
shrinks, cracks, etc. Being of a con- 
ventional type, the fluorescent pen- 
etrant also is very useful in exam- 
ining finished machine parts for 
small surface defects. 

Not all inspection can be done 
with a given gage or standard. It 
requires good judgment and a 
knowledge of the use of the particu- 
lar part. In the inspection of mani- 
folds or similar pieces, a variety of 
steel balls should be used to deter- 
mine if all the core wires, rattler 
jacks and other obstructions are 
absent. 

Shrinks, porosity, core shifts, mis- 
match, faulty cleaning, cold shuts, 
broken pieces and similar defects 
can be detected mostly by visual 
inspection, or with a minimum of 
equipment. Blows or gas holes can 
be readily discovered by x-ray or 
exploring the cope surface with a 
pointed inspection hammer. Cast- 
ings requiring a certain depth of 
chill can best be checked: by break- 
ing a sample from each ladle and, 
of course, checking the chill blocks 
at the furnace. 


Conclusion 

As a final operation, which is an 
important one and necessary on all 
castings, the inspector must check 
with the metallurgical laboratory as 
to the chemical and physical anal- 
ysis of the metal, and should be 
guided to a great extent by their 
findings and recommendations for 
disposition. 





Correction! 


N the November AMERICAN 
FounpRYMAN, Donald J. Reese 
was listed as being with Campbell, 
Wyant & Cannon Foundry Co.. 
Muskegon, Mich. This was in error 
as he is associated with Internationa! 


Nickel Co., New York. 
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British Editorial Upon 
Schwartz Physicist Idea 


UBLISHED in “Metal Industry” 

(London), September 7, 1945, 
is the following editorial called 
“Physics in the Foundry.” It is a 
comment upon the idea advanced 
by Dr. H. A. Schwartz, National 
Malleable & Steel Castings Co., 
Cleveland, that the use of physicists 
in the foundry should be encour- 
aged. This suggestion was printed in 
the condensation of Dr. Schwartz’s 
Foundation Lecture which appeared 
in the June AMERICAN Founpry- 
MAN. 

“Tf one good thing can be said 
to have come out of the war it is 
the wider application of scientific 
inspection in all branches of the 
foundry industry. The exacting re- 
quirements of aircraft specifications 
—often in some quarters decried as 
over-severe—have proved a blessing 
in disguise, for with their insistence 
on the highest quality castings has 
come the general introduction of in- 
spection methods which the majority 
of pre-war foundries would have re- 
garded as expensive, time-wasting 
impediments to the smooth flow of 
production. Ignoring completely the 
question of costs and examining the 
matter from the point of view of 
quality alone, how many foundries 
before the war would have even 
considered the installation of x-ray 
equipment or inspection by ultra- 
violet light as part of their produc- 
tion routine? Yet today such equip- 
ment is to be found in all modern 
foundries, and not only those con- 
cerned with the founding of alum- 
inum or magnesium. By their use 
the foundryman has learned to trace 
the fundamental causes of certain 
defects, and the production of sound 
castings has become a commonplace. 
This again has had its repercussions 
in that the engineer, knowing that 
his trust will not be misplaced, now 
specifies castings for parts that be- 
fore the war he would not have 
dared even to consider. And yet with 
all these remarkable advances there 
still remains the feeling that a much 
better approach would be for the 
physicist to be co-opted before the 


castings, can be solved by the appli- 
cation of the classic principles of 
physics, was put forward recently 
by Dr. H. A. Schwartz in an ad- 
dress to the American Foundrymen’s 
Association. Up to the present the 
metal-physicist, apart from the de- 
velopment of inspection methods, 
has concentrated mainly on the con- 
trol of the properties of the metal 
and, to some extent, on improve- 
ments in melting and _heat-treat- 
ment, while the most fundamental 
problem in the foundry industry, the 
making of castings, has been almost 
neglected. Only in the field of the 
properties of molding sand, claims 
Dr. Schwartz, has technology been 
thoroughly applied to improve the 
molder’s craftsmanship. The physi- 
cist interested in heat problems does 
not seem to have been aware of the 
enormous practical field awaiting his 


efforts in the foundry or of the 
extent to which his science could be 
used in the making of castings. It 
is true that there are considerable 
experimental difficulties in determin- 
ing some of the constants involved, 
but these should not be insuperable; 
the same applies to the mathematical 
difficulty incident to obtaining solu- 
tions of the heat equations corre- 
sponding to the complex shapes and 
conditions with which the foundry- 
man is concerned. We agree with 
Dr. Schwartz that if the physicist 
could be persuaded to deal with the 
problems of heat conduction in the 
circumstances that interest the 
foundryman and if his findings 
could be translated into operating 
principles by the engineer, then 
foundries would be able to make sys- 
tematically and continuously superior 
castings.” 





Subcommittee on Physical 
Properties Holds Meeting 


ROM November 6-9 the Uni- 

versity of Michigan, Ann 
Arbor, Mich., was the site for the 
activities of the A.F.A. Subcommit- 
tee on Physical Properties of Iron 
Molding Materials at Elevated 
Temperatures. The committee, 


which is under the chairmanship of 
H. W. Dietert, Harry W. Dietert 
Co., Detroit, has been gathering 
valuable data on shake-out time. 

At this recent meeting George 
Watson, American Brake Shoe Co., 
Mahwah, N. J., was elected vice- 
chairman of the subcommittee. Also 
William Spindler, associate profes- 
sor, University of Michigan, was 
made secretary. 


The Subcommittee on Physical Properties of Iron Molding Materials at Elevated Temperatures 
has been conducting shake-out experiments at the University of Michigan's foundry, Ann 
Arbor, Mich., for a number of months. The committee is quite versatile as the members 
obtain test results through their own efforts as they perform as molders and pourers. Members 
of the committee in the photograph are (left to right)—Elmer Zirzow; William Spindler; Day 
Cutler; Chairman Harry Dietert; Robert Doelman; George Watson; Louis Ruffin; Douglas 
Williams; Ed Olsen; Bert Sheldon; William Seese; Harry McMurry and John Grennan. 


casting is made. 

This argument, based on the jus- 
tifiable premise that the solidifica- 
tion of metals, both in the abstract 
and in the sense of making solid 
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NEW ASSOCIATION MEMBERS 


(October 16 to November 15, 1945) 


© This month twenty-seven chapters reported a membership in- 
crease as compared with twenty-three last month. Through the 
combined efforts of the Membership Committees 127 new members 
are listed below. The Middlewestern chapters, namely, North- 
eastern Ohio, Detroit and Saginaw, accounted for 37 per cent of 
the month's total. Next month it is hoped all the chapters will 
check-in with at least one new member fo climax a most successful 


year. 
BIRMINGHAM CHAPTER 


Ira W. Dixon, Partner & Megr., Kirkman & Dixon Machine Shop & 
Foundry, Birmingham, Ala. 


CENTRAL INDIANA CHAPTER 


Linn D. Burk, Asst. Fdry. Met., International Harvester Co., Indianapolis. 
Joseph dj Klobucar, Asst. Fore., International Harvester Co., Indianapolis. 
Albert W. Lee, Fdry. Foreman, International Harvester Co., Indianapolis. 
Robert C. Schilling, Asst. Foreman, International Harvester Co., Indi- 


anapolis. . ; 
Clinton Shepherd, Asst. Fore., International Harvester Co., Indianapolis. 


CENTRAL NEW YORK CHAPTER 


Charles J. Carr, Foreman, New York Air Brake Co., Watertown, N. Y. 


CENTRAL OHIO CHAPTER 


Howard Blank, Research Engr., Battelle Memorial Institute, Columbus, 


Ohio. 
Harold A. Kiser, Inspector, Ohio Steel Foundry, Springfield, Ohio. 
Myron E. Morgan, Gen. Mgr., Cedar Heights Clay & Coal Co., Oak Hill, 
hio. 


Mensy S. Sanders, Fdry. Fore., Battelle Memorial Institute, Columbus, 
hio. 
Walter Shuran, Core Fore., H. B. Salter Mfg. Co., Marysville, Ohio. 


CHESAPEAKE CHAPTER 


Hampton W. Campbell, Plow Fdry. Supt., Lynchburg Foundry Co., 
Lynchburg, Va. : 

Gerald L. Glassmnyer, Fdry. Foreman, Maryland Carwheel Co., Balti- 
more 4 

. & Leuschner, Maryland Carwheel Co., Baltimore, Md. 

— G McNeill, Asst. Plant Mgr., Lynchburg Foundry Co., Lynch- 
urg, Va. 


CHICAGO CHAPTER 


Ernest Jennings, Gen. Fore., Hammond Brass Works, Hammond, Ind. 
ohn C. Lunkes, Repr., Velsicol Corp., Chicago. ‘ vid 

. C. Martino, Chicago Hardware Foundry Co., N. Chicago, Illinois. 

. W. Petersen, Sales Engr., A. P. Green Fire Brick Co., Chicago. 
Wm. F. Sklenar, Stroman Furnace & Engineering Co., Chicago. 
John C. Smith, Stroman Furnace & Engineering Co., Chicago. 


CINCINNATI DISTRICT CHAPTER 


Oscar Blumberg, President, Certified Metals Mfg. Co., Inc., Newport Ry. 

Jani N. Edler, Sup. Engr., James N. Edler & Associates, Terrace Par a 
io. 

Cari vw. Ruwe, Met., The Lunkenheimer Co., Cincinnati. 

S. H. Standish, Dayton .Malleable Iron Co., Dayton, Ohio. 

Harry E. Wagner, Jr., Cincinnati Milling Machine o., Cincinnati. 


DETROIT CHAPTER 


Harold V. Gervais, Supt., Wayne Foundry, Detroit. 
Walter Kulchyski, Owner, Warren Alloy Industries, Warren, Mich. 
Sun Yun-Luan, Met. Engr., The Central Radio Mfg. Co., Chungking, 
ina. 
(Temporary address: 809 N. Superior St., Albion, Mich.) 
Matheson, Foreman, Cadillac Motor Car Co., Detroit. 
terman, Partner, Redford Iron & Equipment Co., Detroit. 
*Redford Iron Equipment Co., etroit. (Ernst Blendin, 
Partner). 
D. F. Rundle, Met., Centrifugal Fusing Co., ‘gation, Mich. 
— G. Schaeffer, t. Mgr., Packard Motor Car Co., Detroit. 
rving Schumaker, Partner, Redford Iron & Equipment Co., Detroit. 
J oward Ware, Gen. Sales Megr., Redford Iron & Equipment Co., 
etroit. 
Otto Yahnka, Gen. Supt., Detroit Brass & Malleable Wks., Detroit. 


EASTERN CANADA & NEWFOUNDLAND CHAPTER 


Donald Harrison, Molder, Dominion Engineering Works, Lachine, Que., 
anada. 


METROPOLITAN CHAPTER 


Walter J. Dunn, Sales Engr., Robbins Conveyors, Inc., Passaic, N. os 
*Louis Fischer, Partner, Fischer Casting Co., Plainfield, N. J. 
Arthur A. Jackman, Met., Whitin Machine Works, Whitinsville, Mass. 
W. C. Russell, Pres., Refractory Mica Products, Inc., Irvington, N. J. 


MICHIANA CHAPTER 
R. E. Manley, Manley Sand Co., Rockton, III. 
‘i *Company Members, 


te 


NORTHEASTERN OHIO CHAPTER 


Paul A. Beck, Supt. Met. Lab., Cleveland Graphite Bronze Co., Cleve- 


land. 
W. B. Burt, Kindt-Collins Co., Cleveland. 
Ward Dougherty, Export Mgr., Osborn ae Co., Cleveland. 
Joseph Kuchler, Foreman, National Malleable 
and. 
S. R. Kuhns, Personnel Director, Aluminum Co. of America, Cleveland. 
Floyd C. Lau, Sales Mgr., The Cuyahoga Lumber Co., Cleveland. 
Hugh M. Little, Works Mgr., Osborn Mfg. Co., Cleveland. 
H. G. MacLean, Asst. to Sales Mgr., Osborn Mfg. Co., Cleveland. 
Ted Olczak, Fore., National Malleable & Steel Cstgs. Co., Cleveland. 
a Payne, Salesman, Peerless Mineral Products Co.,; Conneaut, Ohio. 
John H. Sibbison, jr., Shop Practice Engr., Malleable Founders’ Society, 
Cleveland. . 
Okdrich Tichy, Met., National Smelting Co., Cleveland. 
ame ol gtaa eae Cleaning Rm. Fore., Ferro Machine & Fdry. Co., 
leveland. 


N. ILLINOIS & S. WISCONSIN CHAPTER 


Harry G. Clay, George D. Roper Corp., Rockford, II. 
Kenneth C. Kessler, Ken oe | Foundry, Cherry Valley, Til. 
Chas. Polstra, Owner, Central Pattern Works, Rockford, IIl. 
Harry J. Wade, Fairbanks Morse & Co., Beloit, Wis. 


NORTHWESTERN PENNSYLVANIA CHAPTER 


Floyd Bahm, Foreman, Erie City Iron Works, Erie, Pa. 
Paul T. Kennedy, Standards Dept., Erie Malleable Iron Co., Erie, Pa. 
Less h Kerr, Fdry. Foreman, Tanner Mfg. Co., Erie, Pa. 
erbert O. Kline, Sales Dept., Niagara Falls Smelting & Refining Corp., 
Buffalo, N. Y. 
Harry S. Lehman, Fdry. Supt., Erie City Iron Works, Erie, Pa. 
L. R. Stadler, Gen. Mgr., Superior Bronze Corp., Erie, Pa. 


ONTARIO CHAPTER 


m, . oot, Dist. Mgr., Canadian Bronze Co., Ltd., Montreal, Que., 
an 


ada. 
W. S. Wallace, Librarian, University of Toronto Library, Toronto, Canada. 


OREGON CHAPTER 


Leslie B:; Blakney, Chief Chemist, Pacific Steel Foundry, Portland, Ore. 


PHILADELPHIA CHAPTER 


Hans Jacob, Fdy. Supt., Lehigh Foundries, Inc., Easton, Pa. 
Harry J. Murphy, Core Room fae aA Dodge Steel Co., Philadelphia. 
*National Crucible Co., Philadelphia. (Robert S. Ross, Presi- 


ent). 
Edward R. Sanford, Materials Engr., Inspector of Naval Material, USN, 


Philadelphia. 


QUAD CITY CHAPTER 


George J. Friesner, Sales —“o" Chicago Retort & Fire Brick Co., Chicago. 
ity, Iowa. (E. A. Brunsman, Fdry. 


*Oliver Corp., Charles 


Supt.). 
ROCHESTER CHAPTER 


Edward L. Collins, Gen. Fore., Symington-Gould Corp., Rochester, N. Y. 


Edward A. Democh, Foreman Core Dept., Symington-Gould Corp., 


Rochester, N. Y. 

Pasquale J. Fredene, Supt. Finishing Dept., Symington-Gould Corp., 
Rochester, N. Y. 

Robert Kingston, Foreman, Symington-Gould Corp., Rochester, N. Y. 


— E. Leary, Draftsman, 5 gy ee ee Corp., Rochester, N. Y. 
ngr., Symington-Gould Corp., Roches- 


ugene R. Oeschger, Prod. 


ter, N. Y. i 
John Racinowski, Supt., Rochester-Erie Fdry. Corp., Rochester, N. Y. 


SAGINAW VALLEY CHAPTER 


Walter F. Bohm, Met., Buick Motor Div., Flint, Mich. 
A. Vernon Carlson, Student, Buick Motor biv., Flint, Mich. 
feren Chema, Foreman, General Fdry. & Mfg. Co., Flint, Mich. 


harles W. Hauk, Fore., Chevrolet Grey Iron co: Saginaw, Mich. 
a 


Dennis E. Harvey, Chief Insp., Dow’ Chemical Co., ity, Mich. 

T. C. Kuhlman, Res. Engr., Eaton Mfg. Co., Vassar, Mich. 

Carl Parkinson, Asst. Fore., General Fdry. & Mfg. Co., Flint, Mich. 

Wesley Vitito, Patternmaker, Dow Chemical Co., Bay City, Mich. 

Claud N. White, Foreman, General Fdry. & Mfg. Co., Flint, Mich. 

a 8 Williamson, Maint. Supt., Chevrolet Grey Iron Fdry., Saginaw, 
ich. 


ST. LOUIS DISTRICT CHAPTER 


fete W. Hoss, Foreman, Busch Sulzer Deisel Eng. Co., St. Louis. 
mil F, Pelikan, Foreman, Busch Sulzer Diesel Eng. Co., St. Louis 
Paul E. Retzlaff, Asst. Supt., Busch Sulzer Diesel Engine Co., St. Louis 
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& Steel Cstgs. Co., Cleve- 
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Emil Svobada, Fogg = Busch Sulzer Diesel Eng. Co., St. Louis. 
Albert Vigne, Pres., Bronze Alloys Co., St. Louis. 
E. H. Voyce, Shea-Brownell Co., St. Louis. 


SOUTHERN CALIFORNIA CHAPTER 


Robert D. Pavis, A Steel Lg Los Angeles. 

Joseph C. en, Partner, on Se Fdry. ap Co., Los Angeles. 
Steven Soom” Independent Fdry. a ngeles. 
Ft. Ruddy, Supt. Fdry. Div., Smith eter & .» Los Angeles. 
Richard Vv. -4sloams Dust Control Engr., Independent Fdry. Supply Co., 
Os eles 

. C. Warren, Fdry. Engr., 325 N. Lomita Ave., Glendale, Calif. 


TOLEDO CHAPTER 


Frank W. alas Pres., Clinton Pattern Works, Toledo, Ohio. 
Frank z Casey, Paymaster, Unitcast Corp., Tol edo, Ohio. 
Orval Yager, Sec.-Treas., Clinton Pattern Works, Toledo, Ohio. 





TWIN CITY CHAPTER 


Herbert P. Sjoberg, Supt., Midwest Pattern Co., Minneapolis. 


WESTERN MICHIGAN CHAPTER 


Euge ne _ Mtn, Supt., Dahe Engine Co., Grand Haven, Mich. 
LL. x Seestedt, Plant ’Engr., Lakey Foundry & Machine Co., Muskegon, 
ic 


R. E. Van Hart, Engr., Lakey Foundry & Machine Co., Muskegon, Mich. 
WESTERN NEW YORK CHAPTER 


Frank F. Bonnevier, Frereric B. Stevens, Buffalo, N. Y. 
Robert es Asst. Fdry. Supt., Blaw Knox Co., Buflovah ny Div., 
Buffalo 7 
Caismir byrk Molder, Dunkirk Foundries, Inc., Dunkirk, N. 
ia © sproberts Pers. Mgr., Combined Supply & Equip. Go. Inc., 
alo, N. 


*Company Members. 


WISCONSIN CHAPTER 


*Berlin Cogan | Co., Berlin, Wis. (Harold W. Warner). . 
Leo Broskowski, Sec.-Treas., Lake Aluminum Products Co., S. Mil- 
waukee. 
Edward Deka, Berlin Chapman Co., Berlin, Wis. 
Li Pang-Hua, Trainee, Crucible Steel Casting Co., Milwaukee. 
Max Kleczka, V.P., Lake Aluminum Products Co. —— 
Barney Kujawski, American Emery Wheel Co., Providence 
*Lake Aluminum Products Co., S. Milwaukee. Tbtealay Shy, 
residen 
Theodore Mordaunt, Dist. Repr., General Refractories Co., Milwaukee. 
—_ Resop, Berlin Chapman Co., — 
oseph Schmidt, Allis Chalmers Mfg. Co , Milwaukee 
Wil ams & Hansen, Milwaukee. (W. K. Williams). 


OUTSIDE OF CHAPTER 


Edward E. Marbaker, Sr. Fellow, Mellon Institute of Ind’l Research, 
Pittsburgh, Pa. 
Boucher Engr. Societe des Hauts-Fourneaur et Fonderies de Pont- 
" A-Mousson, Paris, France. 
British Shi pbuilding Research Assn., London W 1, England. 
Id Gade, Massachusetts "Institute of Technology Dormitories, 


Cambridge, Mass 

*I.C.I, of Ss nctralia & New Zealand, Ltd., Melbourne, Australia. 

Ke-Chen_ Ay Asst. Engr., Central Machine "Works of Nat'l Resource 
Comm: Kumming, Yunnan, China 

*John W Ww. T. Behondel, Steel Casting Division, La Consolidada, S. A., 
Mexico, D.F. 

F. Gonzalez Mena, Puebla, Mexi 

“Howard Auto Cultivators Ltd., Northmead, N.S.W., Australia. 
(N. Lillicrop). 

a Castings Ltd., Marrickville, Sydney, Australia. (V. 


J 

*J. 8. Richardson & Co., St. Peters, N.S.W., Australia. (J. S. 
Richardson). 

N. Rochefort, peer N.S.W., Australia. 

W. M. Lord, . Tech., The Sandhoime Iron Co., Ltd., Todmorden, 
Lancs a i 

~~ Jervis Smith — srordon Foundry Ltd., Surrey, England. 
O. Ulloa, E. E. M alleres Universales, S.A., Monterrey-N.L.- 


*Wing-Commander J. Wackett, Mgr. Commonwealth Aircraft 
Corp. Pty. Ltd., adieu Australia. 








Foundry Personalities 





Leighton Wilkie, chairman, Do- 
All Co., Des Plaines, Ill., is the 
originator of an occupational- 
independence program to assist the 
returning veteran in making a 
smooth transition from war service 
to a business. The program seeks 
to show servicemen how to organize 
and operate service and repair 
shops which are a basic need in all 
communities. 


Leighton Wilkie E. C. Hoenicke 


Edward C. Hoenicke, formerly 
assistant manager, Eaton Mfg. Co., 
foundry division, has been appointed 
general manager. Mr. Hoenicke is 
Chairman of the Detroit chapter. 
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James R. Allan, formerly Assist- 
ant Manager, Industrial Engineering 
and Construction Department, In- 
ternational Harvester Co., Chicago, 
has been appointed Manager of 
that department. 

Mr. Allan is well known to the 
foundry industry because of his long 
service in the industry, in A.F.A., 
and particularly because of the out- 
standing work he has done as Chair- 
man of the Industrial Hygiene 
Codes Committee of A.F.A. For his 
work as Chairman of this commit- 
tee, he was awarded the J. H. 
Whiting Gold Medal of A.F.A. in 
1941. In addition to this work, he 
has been a leader in developing 
standards for foundry refractories. 


J. R. Allan 


H. G. McMurry, Buick Motor 
Div., General Motors Corp., Flint, 
Mich., Chapter Chairman, Saginaw 
Valley chapter, has signed up with 
the General Motors Overseas Oper- 
ation to supervise construction of a 
new gray iron and malleable 
foundry in Melbourne, Australia. 


Carl B. Johnson has been named 
purchasing agent, The Symington- 
Gould Corp., Rochester, N. Y. He 
is secretary-treasurer, A.F.A. Roch- 
ester chapter. 


James D. McGann, for many years 
Manager of the Industrial Engineer- 
ing. and Construction Department, 
International Harvester Co., Chi- 
cago, has retired from the company 
after 42 years of service. However, 
he will not lose entire touch with 
the company as he will continue to 
serve in an advisory capacity. 


Obituary 


John Hill, Hill & Griffith Co., 
Cincinnati, died November. 7. He 
was awarded an A.F.A. Life Mem- 
bership at the 48th Annual Conven- 
tion held in Buffalo, N. Y., in 1944. 
He also was a charter member of 
the Association. 
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AF.A. STORK FLIES 
To Mexico City to Form 32nd Chapter 


MERICAN Foundrymen’s Asso- 
ciation takes pleasure in an- 
nouncing that the 32nd chapter of 
the Association now has_ been 
approved by the Board of Directors 
for Mexico City, D.F., Mexico. Fol- 
lowing a meeting on October 6 of 56 
Mexican foundrymen, and their suc- 
ceeding petition for recognition to 
chapter status, the A.F.A. Board reg- 
istered prompt approval and it is 
expected that the new “baby” chap- 
ter will be officially installed in the 
near future. 

As reported in the November issue 
of AMERICAN FouNDRYMAN, Ernesto 
Villalobos, Cia. Constructora de 
Maquinaria, S.A., presided as tem- 
porary chairman and will continue 
to play an active part in the chap- 
ter’s activities. Much of the credit 
for the “ground work” leading. up 
to the signing of the petition must 
go to Nicholas Covacevich, Casa 
Covacevich, Mexico City. 

On several visits to the United 
States, Mexican foundrymen have 
been impressed with the spirited dis- 
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cussion carried on at chapter meet- 
ings, and have carried the idea home 
to Mexico. Formation of this new 
group below the Rio Grande should 
bring the foundrymen of North 


America in much closer contact and 


should play a prominent part in 
cementing business relations between 
Mexico, Canada and the United 
States. 

Following the organization meet- 
ing in October, a second meeting of 
the group was held on November 19. 
Plans now are being made for visits 
to Mexico in the near future by 
A.F.A. Directors and the National 
headquarters staff. It is hoped that 
the “cast iron rattle,” emblematic 
of every “baby” chapter of the Asso- 
ciation, can be presented at one of 
the regular meetings in the near 
future, after the first of the year. 

Meanwhile, news comes of interest 
in formation of a second chapter or 
sub-group of the Mexico City chap- 
ter at Monterrey. This development 
is being watched with a great deal 
of interest, and every encouragement 


’ CHAPTER ACTIVITIE 


is being given the foundrymen o/ 
that area toward affiliation with 
A.F.A. 





Martin Talks Motion 
Study With Rochester 


By Donald E. Webster, 
American Laundry Machinery Co., 
Rochester, N. Y. 


TTENDANCE at the Novem- 
ber 13 meeting of the Roches- 
ter chapter was over one hundred 
for the all important subject of 
“Progress with Better Methods and 
Motion Study” which was presented 
at the Hotel Seneca. The speaker 
was Stuart D. Martin, Saginaw 
Malleable Iron Div., Genera! 
Motors Corp., Saginaw, Mich. With 
the aid of slides, motion pictures 
and an actual demonstration, Mr. 
Martin illustrated what benefits can 
be derived from better methods and 
motion studies. 





Industrial Organization 
Talk At Western New York 


By Leo A. Merryman, 
Tonawanda Iron Corp., 


No. Tonawanda, N. Y. 


N an address before the Western 

New York chapter held October 
5 at Hotel Touraine, Buffalo, N. Y., 
Stuart F. Arnold, National Carbon 
Co., Niagara Falls, N. Y., told the 
membership present that a perma- 
nent organization chart is not prac- 
ticable. He stressed it is better to 
have the chart drawn up in pencil 
so that changes may be readily made 
as the organization is “tailored” to 
the personnel selected to do the job. 

Emphasizing many of the import- 
ant, and especially interesting points 
with black-board diagrams, Mr. 
Arnold elaborated upon the various 
functions of organization—manage- 
ment, administration, system and 
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Chapter Meetings December-January 


December 15 
Central Indiana 


Hotel Antlers 
Indianapolis 
CHRISTMAS ParTy 


+ 


Western Michigan 
CHRISTMAS Party 


+ 


Central. New York 


Onondaga Hotel, Syracuse 
CHRISTMAS ParRTy 


>. 


¥ 
Chesapeake 
Belvedere Hotel, Baltimore, Md. 
CuRIsTMAS Party 


+ + 


December 17 
Central Ohio 


Fort Hayes Hotel, Columbus 
Earu E. Woop irr 


Foundry Sand Service Engineering Co. 


“An Engineer Looks at Sand 
and Binders” 


+ 


Central Illinois 
Hotel Jefferson, Peoria 


+ + 


December 18 
Northwestern Pennsylvania 


Moose Club, Erie 
CHRISTMAS ParRTy 


+ 


Philadelphia 
Stephen Girard Hotel 
CHRISTMAS ParTy 


> © 


December 20 
Twin City 
Radisson Hotel, Minneapolis 
CHRISTMAS PARTY 


+. 


Oregon 
Heathman Hotel, Portland 
CHRISTMAS ParRTy 


+ + 
December 22 


Cincinnati 


Hotel Netherland Plaza 
CHRISTMAS ParRTy 


+ + 
December 28 


Toledo 
Toledo Yacht Club 


January 7 
Central Indiana 


Atheneum 
Indianapolis 
Dr. R. L. LEE 
General Motors Corp. 
“Leadership and What It Takes” 


+ 


Metropolitan 


Essex House, Newark, N. J. 
JaMEs VANICK 
International Nickel Co. 
“Modern Cast Iron” 


+ + 
January 8 


Michiana 


Hotel LaSalle 
South Bend, Ind. 


+ 


Rochester 
Hotel Seneca 


+ + 


January 9 
Chicago 
Chicago Bar Association 
Joint MEETING 


+ + 
January 10 


Canton 


Massillon City Club 
Massillon, Ohio 
A. C. DEN BREEJEN 
Hydro-Blast Corp. 
“Practical Foundry Sand Problems 


+ 


St. Louis 
DeSoto Hotel 


7 


Northeastern Ohio 
Cleveland 


Dr. Paut CoLiins 
“Precision Castings” 


+ 


Texas 
San Antonio 


* 4 


January |! 
Philadelphia 
Engineer’s Club 
NATHAN JANCO 
Centrifugal Casting Machine Co. 
“Centrifugal Castings” 


+o 


Wisconsin 
Schroeder Hotel 
Milwaukee 
SECTIONAL MEETING 


” 


January 14 


Western Michigan 
Hotel Schuler, Grand Haven 
WALTER BatTis 
Federated Metals Div., American 
Smelting & Refining Co. 


“Effect of Composition on Properties 


of Copper-Tin-Lead-Zinc Alloys” 
+ + 


January 16 
Twin City 
Curtiss Hotel, Minneapolis 
A. C. DEN BREEJEN 
Hydro-Blast Corp. 
“Practical Foundry Sand Problems” 


+ + 


January 17 
Detroit 


Engineering Society of Detroit 
RounpD TABLE MEETING 


+ + 


January 18 
Birmingham 
Tutwiler Hotel 
Quiz ProGRAM 


+ + 


January 19 
Western New York 


Hotel Buffalo, Buffalo 
Stac Party 


+ + 


January 21 
Quad City 
Fort Armstrong Hotel 
Rock Island, IIl. 
Pror. W. L. DaykIn 
University of Iowa 


“Modern Relationship Between Top 


> 


Management and Supervisor’ 
+ + 
January 22 


Northern Illinois—Southern Wisconsin 


Faust Hotel, Rockford, III. 
“Labor Problems” 


+ + 


January 25 
Chesapeake 


‘ Engineer’s Club, Baltimore, Md. 


W. C. Wick 
Naval Research Laboratory 
“Brass Gating” 


+ + 


January 26 
Ontario 


Hamilton 
NATIONAL OFFICERS NIGHT 
L. D. Pripmore 
International Molding Machine Co. 
“Core Blowing” 
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records—and pointed out the differ- 
ences between the two principal 
types of organization, the military 
or line type and the line and staff 
type. 

“The ideal type of organization,” 
he said, “is one in which decisions 





are permitted to be made at the 
lowest level of authority, where there 
is a knowledge of the facts and 
competence to decide exists.” 

This “Industrial Organization” 
talk was well received as was evi- 
denced from the discussion. 





QUAD CITY 


Regional Conference a Big Success 


ITH a registered attendance 

of over 250, the two-day 
Regional Conference staged by the 
A.F.A. Quad City chapter Nov. 15- 
16 was an unqualified success from 
the standpoint of organization, pa- 
pers and discussion interest. Held at 
the Hotel Blackhawk, Davenport, 
Iowa, under the Co-Chairmanship 
of Chapter Chairman C. E. Von 
Luhrte, Chicago Retort & Fire Brick 
Co., Davenport and Chapter Vice- 
Chairman C. S. Humphrey, C. S. 
Humphrey Co., Moline, IIl., every 
session was well attended and a 
diversified program presented. 

The conference was _ key-noted 
Thursday morning by National A.F. 
A. President Fred J. Walls, Inter- 
national Nickel Co., Detroit, who 
. spoke on the “Future of the Foundry 
Industry.” Mr. Walls declared that 


CON 





progress in the industry must come 
largely from within but that foundry 
management should play a more 
active part in building for its future. 
He stressed particularly the need for 
organized educational effort along 
the lines of youth encouragement 
both in high and grade schools and 
in the engineering schools and col- 
leges. 

The importance of training work- 
ers in the foundries was further de- 
veloped at the Thursday noon session 
by L. J. Fletcher, Caterpillar Trac- 
tor Co., Peoria, IIl., in his talk on 
“Community Relations and Train- 
ing in the Foundry.” Mr. Fletcher 
declared that discussion between 
men in the same line of business is 
the best training that can be de- 
vised, and pointed out the value in 
inducing young men in the industry 


 F 
t L APP é . 
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The Eastern Canada and Newfoundland chapter, at their October 12 meeting, paid tribute 
to the apprentices that won prizes in the A.F.A. National Apprentice Contest. (Top)—The 
four winners are (left to right): E. Doucet, Canadian National Railways, Montreal, first prize, 
Gray Iron Molding; H. Lalonde, Montreal Foundry Ltd., Montreal, third prize, Gray Iron 
Molding; P. Crevier, Canadian Car & Foundry Co. Ltd., Montreal, second prize, Steel Mold- 
ing; and D. MacKenzie, Canadian National Railways, Montreal, third prize, Patternmaking. 
(Below)—Officers, directors and apprentice winners that attended the first meeting of the 
J Eastern Canada and Newfoundland chapter. 
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to play a more active part in group 
activities of foundrymen. He <de- 
scribed the Caterpillar Training 
Program and some of the results 
obtained and urged foundry man- 
agement to consider seriously the 
thorough training of returned vet- 
erans. 


“Mechanization and Improvement 
of the Foundry” was presented by 
L. B. Knight, L. B. Knight & Asso- 
ciates, Chicago, at a morning ses- 
sion the opening day. Charles Schu- 
erman, F. E. Schundler & Co., 
Joliet, Ill., urged closer cooperation 
between foundrymen and their sup- 
pliers in the solution of casting prob- 
lems. W. B. George, R. Lavin & 
Sons, Chicago, discussed brass and 
bronze melting, and J. S. Vanick, 
International Nickel Co., New York, 
presented an interesting illustrated 
talk on “New Horizons for Cast 
Iron.” 


Thursday afternoon sessions in- 
cluded a malleable iron round table 
and a talk on light metal foundry 
practice by Ray Brush, Reynolds 
Metal Co. Friday sessions featured 
talks by J. A. Gitzen, Delta Oil 
Products Co., Milwaukee, on “Core 


and Mold Surface Coatings”; by. 


Ralph Clark, Electro Metallurgical 
Co., Chicago, on “Cupola Opera- 
tion”; by E. J. Geittman, Fisher 
Furnace Co., Chicago, on “Melting 
Furnaces for Non-Ferrous Foundries” 
and a round table on steel castings 
practice. In addition, John Perkins, 
Ford Motor Co., Detroit, addressed 
a general meeting in the afternoon 
on “Centrifugal Castings.” 


At Friday’s luncheon session, Prof. 
W. L. Daykin, University of Iowa, 
Iowa City, Iowa, discussed “Modern 
Relationship between Top Manage- 
ment and Supervision,” suggesting 
lines for cooperation between man- 
agement and plant personnel. The 
speaker at the banquet Thursday 
night was Strickland Gillilan, Wash- 
ington, D. C., whose humorous com- 
ments on present day Washington 
were well received. 


Every phase of the two-day con- 
ference was well organized and effi- 
ciently handled, the program being 
arranged under the direction of 
Chapter Director R. E. Wilke, Deere 
& Co., Moline, IIl., and Chapter 
Secretary-Treasurer W. H. Sundeen, 
Ordnance Steel Foundry Co., Bet- 
tendorf, Iowa. Other members of 
the Conference Committee respon- 
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Organization meeting of the A.F.A. Mexican chapter held October 6 in Mexico City. 


sible for the success of the event 
were: R. H. Swartz, Ordnance Steel 
Foundry Co.; A. D. Matheson, 
French & Hecht, Inc.; F. W. Ship- 
ley, Caterpillar Tractor Co.; A. H. 


Putnam, A. H. Putnam Co.; W. E. 
Jones, Ordnance Steel Foundry Co.; 
August VanLantschoot, Fairfield, 
Iowa, and M. H. Liedtke, Interna- 
tional Harvester Co. 





CENTRAL ILLINOIS 


Signs Petition to Form Chapter 


ITH 170 interested foundry- 

men attending a meeting held 
at the Hotel Jefferson, Peoria, IIl., 
November 19, steps were taken to 
form the thirty-third chapter of 
A.F.A. with headquarters in that 
city. Over 165 interested individuals 
signed the petition for admission to 
chapter status, representing one of 
the largest groups ever to draw up 
an official chapter petition. 

The November meeting followed 
a preliminary meeting held October 
18 at which an organization com- 
mittee was formed headed by L. E. 
Roby, Jr., Peoria Malleable Castings 
Co., as Chairman. Other organiza- 
tional officers included Vice-Chair- 
man F. W. Shipley, Caterpillar 
Tractor Co.; C. W. Wade, Cater- 
pillar Tractor Co., Secretary; and 
A. V. Martens, Pekin Foundry Co., 
Pekin, Ill., Treasurer. 

A.F.A. National President Fred J. 
Walls, International Nickel Co., De- 
troit, was the principal speaker at 
the November meeting at which Mr. 
Roby presided, and presented some 
thoughtful remarks on the “Future 
of the Foundry Industry.” He stated 
that the future foundry would be 
whatever the members of the in- 
dustry made it and that this would 
be dependent entirely upon the in- 
dustry’s own efforts to progress. 
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Mr. Walls stressed particularly 
that foundry progress would come 
about not only through the’ effort 
of the individual, but particularly 
through organized effort along edu- 
cational and research lines, as car- 
ried on by trade organizations and 
technical groups. He urged foundry 
management to give more attention 
to convincing young men, and the 
general public, that foundry work 
affords real opportunities for initia- 
tive and advancement. “More 
thought,” he said, “must be given 
by foundry executives to problems 
of humanics, or personnel relations, 
which deserves as much considera- 
tion as problems involving scientific 
and industrial research.” 


National Secretary Present 


National A.F.A. Secretary W. W. 
Maloney, Chicago, also addressed 
the meeting and described how ac- 
tivity in A.F.A. work holds advan- 
tages both for the individual and 
for his company. 


Chairman Roby received the 
unanimous approval on the plan to 
seek chapter status as the A.F.A. 
Central Illinois chapter. He paid 
particular tribute to the efforts ot 
Frank Shipley and Carl Wade, ex- 
tending over a period of several 
years, to create interest in organizing 


the new group. It is hoped that the 
petition can be approved by the 
A.F.A. Board of Directors in time 
for official installation of the new 
chapter at its December 17 meeting. 





Specifications Control 


Promotes Good Relations 
By H. H. Wilder, 
Wilson Foundry & Machine Co., 
Pontiac, Mich. 

N analysis on “Specifications and 
A Quality Control” was pre- 
sented at the November 15 meeting 
of the Detroit chapter held in 
Horace Rackham Memorial. The 
speaker who presented this impor- 
tant subject was H. Bornstein, Deere 
& Co., Moline, Ill. An excellent 
resume of specifications, quality 
control and relationships between 
buyer, designer and producer of 
castings was presented to a group 
of 140 members and guests. 

The progress in gray and malle- 
able cast iron specifications were 
correlated with the improvement in 
technical manufacturing methods - 
explained. A number of examples 
were cited, from the speaker’s own 
experience, which showed that spe- 
cifications are only possible after 
the foundry can consistently pro- 
duce material that exceeds past per- 
formance standards. 

Technical control and _ process 
control were given an examination 
by Mr. Bornstein, and such exten- 
sions of quality control were gone 
over by him. Foundries using sand, 
metallographic, chill, tension, mag- 
netic, impact and hardness control 
are in a position to keep close ad- 
herence to specifications and pro- 
mote better casting relationships 
with customers. 

The speaker stressed that too 
many buyers of castings do not have 
qualified representatives to check 
foundries, and in some instances 
have over specified certain prop- 
erties in castings as well as the 
wrong material. Other pertinent 
points on the buyers relationship 
with foundries had to do with 
changes made on drawings and de- 
signs, and that proper notification 
should be made to the vendor when 
changes are made. 

Discussion and questions from the 
floor centered on the amount of 
credit due the foundry industry for 
its excellent war performance. Im- 
provement in working conditions 
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with resultant up grading in quality, 
consumers de mands on physical 
properties, and charging responsi- 
bility to proper party when fault 
is found were a few of the other 
topics covered. 





Janco at Montreal Gives 


Centrifugal Information 


By G. D. Turnbull, 
Shawinigan Foundries Ltd., 
Montreal, Canada 


HE first meeting of the Eastern 

Canada and Newfoundland 
chapter was held on October 12 at 
the Mount Royal Hotel, Montreal. 
The subject was “Centrifugal Cast- 
ing,” and the speaker, Nathan Janco, 
Centrifugal Casting Machine Co., 
Tulsa, Okla. 

Mr. Janco’s reputation as an 
authority on his subject was evident 
from the large number in attend- 
ance, and from the very spirited 
question period which followed the 
formal paper. The speaker traced 
the history of centrifugal casting 
from the familiar cast iron -pipe, of 
some few years ago, up to today 
when castings of all type are made 
by this method. 

He dealt at length with the de- 
sign of centrifugal machines. Dis- 
cussion involved the vertical and 
horizontal types in the various sizes, 
small machines that make small pre- 
cision type centrifugal castings and 
large machines which turn out cast- 
ings which weigh many tons. Dur- 


ing the course of his talk the 
speaker explained that this method 
of casting could be applied to almost 
any metal, including highly alloyed 
steel with high shrinkage character- 
istics and most of the non-ferrous 
alloys. 

The paper and the question 
period were both instructive and 
informative, and were handled in a 
very simple but efficient manner. 

The winners of the Patternmaking 
and Molding Divisions, National 
Apprentice Contest, sponsored by 
the American Foundrymen’s Asso- 
ciation, were announced at. this 
meeting. The chapter feels proud 
of the efforts of these boys, and 
their winning speaks well for the 
training received; not only in their 
respective plants, but also for the 
untiring efforts of the chapter’s 
Educational Committee. 





Simpson Traces Foundry 


History at Minneapolis 


By Paul Hesse, 
Union Brass & Metal Mfg. Co., 
St. Paul, Minn. 


UEST speaker at the October 
15 meeting of the Twin City 
chapter was B. L. Simpson, presi- 
dent, National Engineering Co., 
Chicago. The session was held at 
the Curtiss Hotel, Minneapolis. Pre- 
siding was Chapter Chairman R. C. 
Wood, Minneapolis Electric Steel 
Castings Co. 
The speaker based his address 


Pictures of the Michiana chapter outing held at Christiana Country Club, Elkhart, Ind. 
(Photos courtesy R. E. Shalliol, American Foundry Equipment Co.) 






























upon his new book “The History of 
the Foundry Industry,” which he 
has written with the intention °f 
utilizing to bring public attention o 
the foundry industry. Mr. Simpson 
illustrated his subject with excellent 
slides of ancient sandstone molds, 
primitive box bellows type melting 
furnaces, old molding machines and 
intricate decorative castings. 





Sound Castings Mean 
Sound Foundry Business 


By J. J. Clark, 
Saginaw Malleable iron Div., 
General Motors Corp., 
Saginaw, Mich. 

AGINAW Valley foundrymen 

gathered at Frankenmuth, 
Mich., November 1 to hear Fred G. 
Sefing, research and development 
div., International Nickel Co., New 
York, discuss “Molding Methods for 
Sound Castings.” Mr. Sefing con- 
fined his talk to an illustrated dis- 
cussion of the fundamentals which 
he asserted could be applied to any 
type of metal being cast. Among 
these were: (1) Take adequate 
steps to get clean metal into the 
casting; (2) Plan to feed the cast- 
ing in such a manner that controlled 
directional solidification is obtained; 
(3) Provide ample risers and feed 
heads to assure feeding of metal to 
the casting until solidification takes 
place; and (4) Use risers of suf- 
ficient height to provide plenty of 
pressure to feed out the last viscous 
or sluggish metal into the casting 
as the metal temperature falls. 

Each of the above fundamentals 
was discussed in detail and the vari- 
ous devices to put these funda- 
mentals to work were illustrated. 

He advised jobbing founders to 
forget about good melt figures when 
attempting to make the first good 
casting, and to concentrate on do- 
ing whatever is necessary to make 
the first casting sound. Trimming 
down and experimenting can always 
follow after the first good casting is 
made, he said. 

Also discussed was the design of 
castings with respect to their sound- 
ness. Foundrymen were urged to 
offer designing engineers construc- 
tive criticisms of designs to promote 
ease of casting and lower cost both 
to the foundry and to the customer. 

The speaker emphasized in clos- 
ing that the whole future of the 
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Chapter officers and guest speaker being seated at the speaker's table at the November 
meeting of the Central Indiana chapter. 


foundry business hinges around the 
making of sound castings. 

The coffee talker was Dr. J. D. 
Hanawalt, director, metallurgical 
dept., Dow Chemical Co., Midland, 
Mich., and he described industrial 
and social conditions in Germany as 
he saw them during a trip overseas. 





Steel Discussion By 
Peeler At Portland 


AM PEELER, superintendent, 

Electric Steel Foundry Co., 
Portland, Ore., was the speaker at 
the Oregon chapter meeting held 
October 23 at the Heathman Hotel. 
He presented a very informative dis- 
cussion upon “Gating and Risering 
of Steel Castings.” 





All Divisions Covered 
At Chicago Round Table 


By L. C. Smith, 
Peninsular Grinding Wheel Co., 
Chicago 
ONDAY, November 5, the 
Chicago chapter held its first 
round table meeting of the year. 
Nearly 200 members and guests 
gathered at the Chicago Bar Asso- 
ciation to hear four top-notch 
foundrymen. 

The gray iron division had for its 
speaker W. A. Hambley, works 
metallurgist, Allis Chalmers Mfg. 
Co., Milwaukee. Theme of his dis- 
cussion was “Iron Defects.” Meeting 
chairman was Eugene W. Smith, Jr., 
foundry superintendent, American 
Gear & Mfg. Co., Chicago. Mr. 
Hambley’s presentation centered 
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around defects studied by the Com- 
mittee on Analysis of Casting De- 
fects, of which he is chairman. His 
talk was well illustrated as he used 
slides showing various types of de- 
fects. 

Gordon Davis, assistant superin- 
tendent, malleable foundry, McCor- 
mick Works, International Harvester 
Co., Chcago, was the lecturer before 
the malleable group. W. D. Mc- 
Millan, works metallurgist, McCor- 
mick Works, International Harvester 
Co., presided over the session, “Sand 
Control in the Malleable Foundry.” 
Mr. Davis presented a lengthy dis- 
cussion on malleable sand control 
and practice. 

Subject of discussion before the 
non-ferrous men was “Some of the 
Fundamental Aspects of Foundry 
Sand.” This was presented by Oscar 


Blohm, metallurgist, Hills-McCanna 
Co., Chicago. The meeting was 
under the guidance of H. E. Fergu- 
son, sales engineer, Acme Aluminum 
Foundry Co., Chicago. Using a 
number of slides, the speaker sub- 
mitted a great deal of sand informa- 
tion to non-ferrous men concerning 
what to look for in their foundries. 

Clyde Wyman, metallurgist, Burn- 
side Steel Foundry Co., Chicago, 
was acting chairman for the steel 
session. George A. Watson, metal- 
lurgist, Electro Metallurgical Co., 
Chicago, was the featured speaker. 
His topic was “Use of Ferroalloys.” 
An informal talk on the use of 
ferroalloys, in which the speaker an- 
swered a number of questions sub- 
mitted by interested steel foundry- 
men, highlighted this session. 





Troy Discusses Sand 
At Central Indiana 


By B. P. Mulcahy, 
Citizens Gas & Coke Utility, 


Indianapolis 


HIEF METALLURGIST E. C. 

TROY, Dodge Steel Co., Phila- 
delphia, in his subject, “Molding 
and Core Room Sands,” concretely 
pointed out that fundamentally 
there is no sand control in the 
foundry but that it existed in name 
only, principally because the found- 
ries themselves do not know what 
properties they want in sand. Some 
standards have been set where re- 
sults have indicated reliability and 
these are adhered to as closely as 
possible. Much stress in the past has 





Birmingham District chapter chairmen past and present (left to right): W. Carson Adams, 

W. Carson Adams, Chapter Chairman 1943-44; J. A. Woody, American Cast Iron Pipe Co., 

present Chapter Chairman; and J. T. Gilbert, Stockham Pipe Fittings Co., Chapter Chairman 
1944-45, 
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been laid on high permeability and 
low moisture content of sand in 
the production of quality steel cast- 
ings, but Mr. Troy stated that these 
ideals are not entirely: correct, for 
in their shop with sands that were 
very low in permeability and with 
moisture contents up to 6 per cent, 
they consistently obtained small cast- 
ings free from the defects commonly 
associated with low permeability and 


too high moisture. Some experi- 
ments conducted on core room prac- 
tice were reviewed with the aid of 
lantern slides which brought out 
some very interesting observations 
on various core mixes. 

Fred Kurtz, metallurgist, Electric 
Steel Castings Co.,- Indianapolis, 
capably served as technical chairman 
of this very interesting chapter pre- 
sentation. 





NORTHEASTERN OHIO 


Sectional Meetings Covers Industry 


ORE than 200 members and 

guests were present at the 
November 8 meeting of the North- 
eastern Ohio chapter, held at the 
Cleveland Club, Cleveland. Chapter 
Chairman A. C. Denison, Fulton 
Foundry & Machine Co., presided. 
Mr. Denison introduced Norman F. 
Hindle, Technical Director, Tech- 
nical Development Program, A.F.A., 
Chicago, who spoke briefly on vari- 
ous activities of the national asso- 
ciation. He also stated that he 
expected that the forthcoming 1946 
convention and exhibition to be held 
in Cleveland probably would exceed 
all previous ones, and that arrange- 


ments on the exhibition and tech- 
nical program were proceeding ex- 
cellently. The meeting then broke 
up into a series of sectional technical 
sessions. 

At the gray iron session presided 
over by Grover C. Cole, Forest City 
Foundries Co., and Marcel Rey- 
mann, Atlantic Foundry Co., Akron, 
the discussion included a variety of 
topics ranging from the performance 
of a modified hot blast cupola to a 
type of core that leaves a clean 
opening in a heavy metal section 
and which may be blown out with 
an air hose. Several opinions were 
expressed on the cause of a hot spot. 


A happy crowd of Michiana foundrymen enjoyed the annual outing held at Elkhart, Ind. 
(Photos courtesy R. E. Shalliol, American Foundry Equipment Co.) 









































Features of the cupola practice in- 
cluded comparison of mechanic:| 
and hand charging, front and bac 
slagging, and granulation of slag wit 
a water stream. An interesting que:- 
tion which still remained open after 
discussion dealt with transmission c! 
certain characteristics from the piz 
iron to the casting. Reference was 
made to the many advantages of 
using dry sand covering cores in- 
stead of the usual sand cope on many 
types of castings. Interest also was 
expressed in a description of the so- 
called Washburn riser in which a 
thin core with a small hole in the 
center is placed at the junction of 
the riser with the casting. 

The malleable session had John 
Urban, Fanner Mfg. Co., as chair- 
man and Joseph E. Dvorak, Eber- 
hard Mfg. Co., as discussion leader. 
Subjects discussed covered a wide 
scope, ranging from the influence of 
boron to the relative merits of the 
ventilated bottom for air furnaces. 
Other subjects on which experiences 
were exchanged included sand con- 
trol, the manganese-sulphur ratio, 
annealing furnace linings, test bars 
and CO, indicators. 


Approximately 30 were present at 
the session devoted to non-ferrous 
metals and alloys over which E. J. 
Metzger, Wellman Bronze & Alu- 
minum Co., and E. V. Blackmun, 
Aluminum Co. of America, Cleve- 
land, presided. Mr. Metzger pointed 
out that during the war that oper- 
ators of brass and bronze foundries 
learned a great deal about producing 
castings in alloys with which they 
previously did not have much «x- 
perience. That, of course, was due 
to the necessity of substitutions due 
to critical shortages of various ele- 
ments from time to time. Due to 
that and other factors such as rigid 
specification requirements, technical 
control made great headway, and it 
should have a strong influence in 
enabling the industry to produce 
better castings. Mr. Blackmun said 
that he did not believe that any 
startling developments had occurred 
in the light metal and alloy casting 
field because all foundries were too 
busy trying to get out castings, and 
did not have time to devote to ex- 
perimental work to produce new 
alloys, etc. However, considerable 
knowledge was gained on and put 
into practice for large scale produc- 
tion, particularly on intricate and 
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Over 100 members were present at the ee sag Officers’ Night held by the Chesapeake 
; chapter. 


difficult castings. Rigid specifica- 
tion requirements made technical 
control an absolute necessity, and 
the interchange of information be- 
tween foundries aided considerably 
in the progress made. 

A small group attended the session 
on steel castings under the direction 
of Bruce Aiken, Crucible Steel Cast- 
ing Co., and Thomas D. West, West 
Steel Casting Co. After a brief dis- 
cussion of wartime developments 
such as the widespread use of in- 
spection standards including x-ray, 
magnaflux, etc.; increased use of 
quenched and drawn steel castings 
treatments, and application of min- 
imum alloying agents to meet re- 
quirements, the meeting went into 
a discussion of various problems. 
Those included ventilation of the 
electric furnace; dust collecting 
units; maintenance costs of dust col- 


lecting systems, surface porosity, etc. 


The patternmaking group under 
the chairmanship of V. J. Sedlon, 
Master Pattern Co., with Frank 
Cech, Cleveland Trade School, as 
discussion leader, had for its theme 
“What We Have Learned in Our 
Industry During World War II.” 
The subject under four headings re- 
lated to machine tools, equipment, 
methods, and supplies. Use of the 
wood miller was explained by 
E. Pierie, Motor Pattern Co. Value 
of the machine include economical 
construction of patterns and saving 
of time. S. Kozielski, Master Pat- 
tern Co., discussed the duplicating 
machine and the blinker system with 
the vertical mill, stating that the 
latter is an economical means of 
machining in the jobbing shop. 
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L. Schmidt, Aluminum Co. of Amer- 
ica, explained the procedure of coat- 
ing pressed wood for layout work 
as a satisfactory substitute for steel 
plate. Use of plaster for making 
tiremold patterns was described by 
Joseph Gaino, Royal Pattern Works. 
A report on acute shortage of pine 
was presented by H. H. Fisher, 
Kindt-Collins Co. 





A.F.A. National Secretary 
Addresses Toledo Chapter 


By R. B. Bunting, 
Bunting Brass & Bronze Co., 
Toledo, Ohio 


OLEDO area foundrymen broke 

all Toledo chapter attendance 
records in opening their new season 
with a meeting at the Toledo Yacht 
Club on October 30. The meeting 
featured a display of A.F.A. Ap- 
prentice Contest patterns. 

Speaker was Wm. W. Maloney, 
National Secretary, Chicago, who 
gave a very comprehensive account 
of the aims and purposes of the 
A.F.A. He outlined what the 
foundry industry’s post-war prob- 
lems are, and what the Association 
intends to do about them. He laid 
special stress on the Technical De- 
velopment Program, urging all mem- 
bers to take full advantage of the 
increased research facilities avail- 
able to them, and asked that they 
contribute to this program in any 
way possible. He also put special 
emphasis on the necessity of all mem- 
bers doing all possible to secure co- 
operation from the engineering col- 


leges, trade and vocational schools, 
and even grade schools, in training 
boys and young men who will be the 
replacements so vitally needed in the 
foundry industry. He also told of 
the Association’s work to counteract 
the unfavorable impression of work 
in the foundry which was given so 
much publicity during the war. 





Varied Program Brought 
To Southern California 


By Jas. B. Morey, 
International Nickel Co., 
Los Angeles 

HREE instructive and informa- 
tive talks were presented at the 
October 12 meeting of the Southern 
California Chapter held at the 

Clark Hotel, Los Angeles. 

C. C. Moffatt, Bohn Aluminum 
& Brass Corp., gave a well prepared 
talk on “Foundry Procedure and 
Practice in the Extrusion Plant.” 

The second speaker, L. M. Nash, 
Magnesium Products, Inc., spoke on 
“Melting and Casting of Mag- 
nesium.” The speaker stressed the 
need of great care in employing 
sound crucibles in melting mag- 
nesium, avoiding dangers of fire and 
explosions due to faulty equipment. 
Molding sands used in magnesium 
foundry practice were discussed. 

A naval lieutenant, G. Gribble, 
Jr.. Naval Destroyer Base, San 
Diego, presented the third paper, 
“Heading, Gating and Chilling of 
Aluminum Castings.” This paper 
was based on navy practice. — 





Central New York 
Journeys to Cornell 


By J. A. Feola, 
Crouse-Hinds Co., 
Syracuse, N. Y. 

VER one hundred members 
O and guests attended the open- 
ing meeting of the Central New 
York chapter held October 12 at 
Cornell University, Ithaca, N. Y. 

Following dinner the group saw 
two films, the first titled “X-ray In- 
spection Methods” and the second, 
“Foundry Sand.” 

“Foundry Sand” is a film pro- 
duced by the university in coopera- 
tion with the A.F.A. and was under 
the direction of D. C. Williams, 
A.F.A. Sand Research Fellow, Cor- 
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(Left to right)—Ing. Ricardo Menendez, Fab. Nael de Clavos; Ing. Enrique Molina, La 
Fundicion La Mexicana and.Ing. J. G. Pulido, Mexican Railway Co., talking over the chapter 
possibilities at the October 6 meeting held in Mexico City. 


nell University. He has been work- 
ing for several years in conjunction 
with the A.F.A. on sand deforma. 
tion at elevated temperatures. His 
film presents inside the furnace 
views of sand deformation using 
several mixtures and heating periods. 

Following the films the assem- 
blage split up into. several groups 
and were directed to Sibley Hall, 
materials laboratory, where demon- 
strations of the following were pre- 
sented; strain gages by W. J. 
Purcell; mechanical tests by C. R. 
Otto; welding by G. A. Hill; 
radiography by J. R. Young and 
sand tests by D. C. Williams. 





Detroit's Round Table 
Opens Yearly Sessions 


By C. J. Rittinger, 
Riley Stoker Corp., 
Detroit 


ACKHAM Educational Me- 
morial, Detroit, was the scene 

for the opening meeting of the De- 
troit chapter’s 1945-46 season. Three 
round table sessions were featured 
on gray iron, malleable and brass 
and bronze, with lively discussions 
held on each subject. 
The gray iron meeting had for 
its subject “Casting Defects” by 
Pierce Boutin, Pontiac Motor Div., 
General Motors Corp., Pontiac, 
Mich. L. B. Thomas, Wilson 
Foundry & Machine Co., Pontiac, 
Mich., acted as discussion leader. 
Mr. Boutin explained and analyzed 
the discovery and elimination of 
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defects along with investigations 
necessary to keep these ills at a 
minimum. 

Carl F. Joseph, Saginaw Malle- 
able Iron Div., General Motors 
Corp., Saginaw, Mich., gave the 
malleable round table a resume of 
“Recent Developments in Malleable 
Iron.” The leader for this group 


- was James Bothwell, Detroit Brass 


& Malleable Works, Detroit. The 
speaker reviewed installation 
methods and equipment of his com- 
pany’s new Danville, IIl., plant used 
for producing malleable castings. 

“Centrifugal Castings of Bronzes” 
was the subject presented before the 
brass and bronze men. Walter Bing- 
ham, Centrifugal Machine & Engi- 
neering Co., Kalamazoo, Mich., was 
the speaker and J. P. Carritte, Jr., 
True Alloys, Inc., Detroit, was the 
forum leader. 





Chicago Chapter Men 

Aid Technical School 
HICAGO chapter members are 
aiding Washburne Trade 

School, Chicago, in planning a new 


foundry. Meeting recently with - 


Washburne foundry instructor, Roy 
W. Schroeder, officials of. the school 
and Chicago board of education 
representatives, Louis J. Jacobs, S. 
Obermayer Co.; Fred B. Skeates, 
Link Belt Co.; E. J. Geittman, 
Fischer Furnace Co.; A. C. Christen- 
son, National Engineering Co.; N. F. 
Hindle and H. F. Scobie, both of 
the National office, discussed 
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foundry layout and equipment at a 
meeting called by A. C. Den Breejen, 
Hydro-Blast Corp. It was decided 
to canvass Chicago foundries to dis- 
cover their needs so that the foundry 
and training program can be ar- 
ranged for maximum advantage to 
the industry. 

Results of the survey also will be 
used as evidence of the industry’s 
interest in adequate foundry in- 
struction in further discussions with 
the Chicago board of education. 





Den Breejen Covers 
Choosing Foundry Sand 


By E. H. Fiesinger, Jr., 
Urick Foundry Co., 
Erie, Pa. 

EFORE 125 members and guests 
of the Northwestern Pennsy]- 
vania chapter on October 22 at the 
Moose Club, Erie, Pa., Adrian C. 
Den Breejen, Hydro-Blast Corp., 
Chicago, advised local foundrymen 
to know the limits of their sand mix- 
tures and not to try and do too 

much with what they have. 

The speaker emphasized many 
important factors effecting casting 
production in relation to a foundry’s 
sand practice. 

Chairman R. W. Griswold, Jr., 
Griswold Mfg. Co., Erie, presided. 





Birmingham Foundrymen 
Praised for War Efforts 


By J. P. McClendon, 
Stockham Pipe Fittings Co., 
Birmingham, Ala. 


IRMINGHAM District chapter 
had a double feature program 
lined up for their October 26 meet- 
ing held at the Tutwiler Hotel, 
Birmingham, Ala. 
Eighty-five members and guests 
were present for this first chapter 





Colonel J. E. Getzen, district chief, Birming- 

ham Ordnance District (left), talks with 

W. D. Moore, president, American Cast Iron 
Pipe Co., Birmingham, Ala. 
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session as they heard two informa- 
tive speakers. Col. John E. Getzen, 
district chief, Birmingham Ordnance 
District, discussed “The Part the 
Foundry Industry Played in the War 
Effort.” The colonel enumerated at 
great length the number of items 
furnished through the Birmingham 
Ordnance District, many of the 
products mentioned were named for 
the first time because of the secrecy 
connected with their manufacture. 
Colonel Getzen expressed great 
appreciation and praise for the 
accomplishments of the foundrymen 
in this district for meeting the de- 
mands of the Ordnance department. 

Speaker for the evening was 
James S. Vanick, metallurgist, Inter- 
national Nickel Co., New York. His 
talk on the subject “New Horizons 
for Cast Iron” was enlightening and 
instructive. 





“Pouring Platform” Is 


Newest Chapter Project 
A number of A.F.A. chapters are 

now publishing for their 
membership a small pamphlet or 
leaflet which contains current chap- 
ter news and activities. The latest 
addition to this growing list of chap- 
ter sponsored publications is Detroit. 
Their first edition, known as “Along 
The Pouring Platform,” came off 
the press in November. 





Foundry Dust Control 


Problems at Chesapeake 


By Lt. (j.g.) J. T. Robertson, 
Naval Research Laboratory, 
Washington, D. C. 


__ timely and instructive 
talk was presented to the 
Chesapeake chapter membership 
October 26 at the Engineers’ Club, 
Baltimore, Md., by John M. Kane, 


J. M. Kane, American Air Filter Co., Louis- 
ville, Ky., speaking before the Chesapeake 
chapter. 
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chief engineer, Dust Control Divi- 
sion, American Air Filter Co., 
Louisville, Ky. His subject, “Dust 
Control in Foundries,” was well 
illustrated with slides showing vari- 
ous applications of dust control 
equipment used for shakeout sta- 
tions, tumblers, sandblasters and 
other purposes. 

The discussion period which fol- 
lowed was the time and place for 
many foundrymen to ask questions 
pertaining to future developments 
in dust control methods. 





Birmingham Regional 
Meeting in February 
HE Birmingham District chap- 
ter will hold a foundrymen’s 
conference in Birmingham, February 
14, 15 and 16. Outstanding speakers 
and round table discussions on sub- 
jects vital to foundrymen will fea- 
ture the meeting. Tentative plans 
call for a banquet on Friday, Feb. 
15, with a special plant visitation 
program scheduled for Saturday, 
Feb. 16. Further plans will be an- 
nounced at a later date. 





Wisconsin Chapter Holds 
Large Sectional Meeting 


By Walter Gerlinger, 
Walter Gerlinger, Inc., 
Milwaukee 


T the Schroeder Hotel, October 

22, the Wisconsin chapter held 

a five-group sectional meeting that 

was well attended by Milwaukee 
area foundrymen. 

A joint meeting of the gray iron 
and pattern group heard E. W. 
Smith, Jr., American Gear & Mfg. 
Co., Chicago, speak on “Common 
Sense in Molding Sand Practice.” 
He displayed samples of molding 
sand used in his foundry and com- 
mented upon mixing and the impor- 
tance of uniform sand grains to con- 
trol permeability. 

The steel group had a number of 
speakers at a panel discussion on 
“The Middleman Speaks.” Topics 
included in the presentation ranged 
from inspection to postwar outlook. 

The malleable session featured 
George Antonic, Engineering Serv- 
ice, Inc., Milwaukee, on “Sand 
Control in the Malleable Foundry.” 

“Electron Microscopy of Metals 
and Crystals” highlighted the Tech- 
nical group as they heard Helmut 


Thielsch, Allis Chalmers Mfg. Co., 
Milwaukee. 

Present at the non-ferrous meet- 
ing was Earl E. Woodliff, Foundry 
Sand Service Engineering Co., De- 
troit, and he spoke on “Foundry 
Sands and Core Binders.” 





Sefing Tells Sound : 
Castings Principles 
By M. B. Miller, 


The Bonney-Floyd Co., 
Columbus, Ohio 


EFORE a group of 100 Central 

Ohio chapter members and 
guests, Fred Sefing, International 
Nickel Co., New York, gave an illus- 
trated talk on “Making Sound Cast- 
ings.” The meeting was held October 
22 at the Fort Hayes Hotel, Colum- 
bus, Ohio. 

Mr. Sefing stated that he had 
found, in dealing with various 
foundries, that the ones which were 
most consistently successful in mak- 
ing sound castings, based their 
methods on certain principles which 
are applicable to all metals. 

These principles include pouring 
clean metal into the molds; con- 
trolled progressive solidification from 
the smallest section to the largest; 
use of risers that do a good feed- 
ing job; and careful venting of 
cores, mold and mold cavity to pre- 
vent back pressure of air or gases 
generated. 

The talk was liberally illustrated 
and very well received by the mem- 
bership as was evidenced by the dis- 
cussion period that followed Mr. 
Sefing’s presentation. 





Adequate Cost Records 
An Important Subject 


By James B. Morey, 
International Nickel Co., 
Los Angeles 


CCENTING with the authority 

conferred by skill and experi- 
ence, “The Importance of Adequate 
Cost Records” in the modern suc- 
cessful foundry, Carlton B. Tib- 
betts addressed the Southern Cali- 
fornia chapter at the Elks’ Club, 
Los Angeles, November 9. 

Mr. Tibbetts, vice-president and 
general manager, Los Angeles Steel 
Castings Co., Los Angeles, brought 
with his straight forward talk, not 
only a quarter century of experi- 
ence in the foundry industry, but 
also convincing arguments based 
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upon his activity in industrial life. 

The speaker emphasized the 
prime importance of adequate rec- 
ords and charts for indicating the 
trends of foundry costs. In stating 
that “the foundry is for. making 
money, not simply castings,” Mr. 
Tibbetts desired to emphasize that 
some concerted effort must go into 
cost finding, otherwise small jobbing 
foundries are headed toward failure. 





St. Louis Meets With a 
Plant Medical Director 


By Lee H. Horneyer, 
St. Louis 


EETING at the DeSoto Hotel, 

November 8, the St. Louis 
District chapter heard Dr. L. E. 
Hamlin speak on “Foundry Health 
Hazards.” 

The speaker, medical director, 
American Brake Shoe Co., covered 
the effect silica has on lung tissue 
and the causes and effects of sili- 
cosis. He also touched upon lead 
poisoning and other typical health 
difficulties that develop from plant 
operations. 





Cupola Operation Ideas 
Presented By Jaeschke 


By J. A. Feola, 
Crouse-Hinds Co., 
Syracuse, N. Y. 


VER ninety members and guests 
attended the November 9 
meeting of the Central New York 
chapter at the Onondaga Hotel, 
Syracuse, to hear Walter Jaeschke, 
Whiting Corp. His remarks were 


Members and guests at the Chesapeake 
chapter's October meeting in Baltimore, Md. 


Members of Southern California chapter lecture course, Executive Committee, (left 
to right): A. G. Zima, J. E. Wilson, W. D. Bailey, Jr., and Robert Gregg. 


directed to “Practical Points of Cu- 
pola Operation.” 

The speaker progressively ex- 
plained each step in the operation 
of the cupola and gave a few point- 
ers on some of the causes of trouble 
and inefficient cupola operation. He 
also explained the uses and benefits 
of various cupola accessories. and 
used slides to show different types of 
cupola installations. 





Southern California to 
Hold Lecture Course 


eS in January the 
Southern California chapter 
will start its annual lecture course. 
Plans are still in a formulative state 
but the first session is scheduled for 
Monday, January 28, and the last 
Monday, February 25. Meetings are 
to be held each Monday evening. 

There will be a series of five 
lectures which will cover casting 
specifications; patterns; mold and 
core materials; gating and risering; 
and inspection and repair of cast- 
ings. 

The Executive Committee for the 
course is composed of Chairman 
John E. Wilson, Climax Molybde- 


_num Co.; W. D. Bailey, Jr., West- 


lectric Castings, Inc.; Robert Gregg, 
Reliance Regulator Corp.; Robert 
R. Haley, Advance Aluminum & 
Brass Co.; and Albert G. Zima, In- 
ternational Nickel Co. 





X-ray's Application to 
The Foundry Explained 


¢ By Wm. H. Hoppenjans, Jr., 
Star Foundry Co., 
Covington, Ky. 


PPROXIMATELY 75 mem- 

bers and guests were in attend- 
ance at the November 12 meeting 
of the Cincinnati District chapter 
to hear Dr. Scott W. Smith. A 
physicist, Kelley-Koett Mfg. Co., 
Covington, Ky., Dr. Scott had pre- 


pared a paper on “X-ray as Applied 
to the Foundry Industry.” 

A presentation of practical appli- 
cations of radiography and fluoros- 
copy was made. 





Saginaw Valley Presents 
National Officers’ Night 


a Ganong Officers’ Night 
brought National President 
Fred J. Walls, International Nickel 
Co., Detroit; National Director 
Joseph Sully, president, Sully Brass 
Foundry, Toronto, Ont.; and A.F.A. 
National Secretary Wm. W. Maloney 
to Saginaw Valley. Meeting in the 
Fischer Hotel, Frankenmuth, Mich., 
members of the Saginaw Valley 
chapter opened their 1945-46 sea- 
son on October 4. 

Mr. Walls talked on the import- 
ance of encouraging young men to 
enter the foundry industry. Explain- 
ing the necessity for extending the 
encouragement program from grade 
school level through college, he 
introduced Joe Sully, Chairman, 
National Committee for Youth En- 
couragement. 

Mr. Sully greeted the meeting in 
behalf of the Canadian chapters. 
He emphasized the importance of 
attracting higher quality workmen 
and engineers to develop lagging 
phases of the industry. The work 
will be done through the coopera- 
tion of the local chapters and the 
National office, he added. 

H. F. Scobie, formerly on the 
staff of the University of Minnesota, 
Minneapolis, was introduced as a 
new member of the National office 
who will aid in the program. 

Wm. W. Maloney, A.F.A. Na- 
tional Secretary, delivered an inter- 
esting informative talk on_ the 
general functions of the National 
office and expressed thanks for the 
cooperation of the committee mem- 

(Continued on page 94) 
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Most men’s clothes look smart when 
they first buy them...the test comes after 
a few weeks of wear! It’s the same with 
Core Oils; they all look good at first, but 
DAYTON OILS keep up the faithful, steady 
uniform performance as long as you use 
them. The unvarying quality and depend- 
ability of these better oils is your assurance 
of enduring good results. 














NOTE: The following references te 





with the many 


articles dealing phases 
of the foundry industry, have been prepared by the staff of American Foundry- 


cal and trade publications. 
com) 
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ebtained from the 


Centrifugal Casting 


Grapuite Motps. Putchinski, John, 
“Graphite Molds for Short-Run Cast- 
ings,’ Tue Iron Ace, September 6, 
1945, vol. 156, no. 10, pp. 83-85, 170, 
172, 174. 

The use of graphite molds in centri- 
fugal casting is economical for the pro- 
duction of limited orders, up to 500 
pieces. Molds may be made of graphite 
rod which requires little storage space, 
can be more easily machined than nor- 
mal carbon steel, and is light and versa- 
tile. Graphite conducts heat readily, and 
thus can be used to aid in obtaining 
progressive solidification. 

Green or dry sand molds may be less 
expensive, but they can be used to pro- 
duce only one casting. Metal molds can 
be used to produce larger numbers of 
castings, but their initial expense is 
greater. 


Chemical Analysis 


Spot Tests. Vance, E. R., and Gon- 
ser, H. S., “Rapid Spot Test for Nickel 
in Steel,’ Tue Iron Ace, September 13, 
1945, vol. 156, no. 11, p. 54. 

The spot test described consists of 
cleaning a small area on the piece to be 
tested, placing a drop of acid solution 
on the cleaned spot and permitting it to 
attack the metal, absorbing the acid solu- 
tion on a piece of filter paper permitted 
to remain in contact with the metal, and 
then applying two drops of a dimethyl- 
glyoxime solution to the filter paper. The 
presence of nickel will be indicated by 
the formation of a stain, ranging in color 
from light pink to dark red, depending 
upon the amount of nickel which hap- 
pens to be present. 

The test is applicable to steel. 


Low Melting Alloys 


Founpry APPLICATIONS. (See Preci- 
sion Casting.) 


Magnesium-Base Alloys 


TRANSFER OF METAL. Moyle, M. M., 
“Pumping Molten Magnesium,” METALS 
anD ALLoys, September, 1945, vol. 22, 
no. 3, pp. 716-720. 

Because of its low melting point and 
because of its inertness to iron and steel, 
it has been found possible to transfer 
molten magnesium for distances up to 25 
feet by es it with centrifugal 
pumps through iron pipes. The pump 
intake is located below the flux covering 
on the molten metal, and the outlet is 
into molds beneath a sulfur dioxide 
atmosphere, thus reducing the possibili- 
ties of inclusions of all kinds. The 
handling of the metal is far safer than 
with ordinary methods of transferring 
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g Societies Library, 


0 
39th St., 


molten magnesium. Metal flow can be 
closely controlled. 

The application of the pump and the 
details of its design and construction are 
described by the author. 


Malleable Iron 


Pearuitic Rim. Rehder, J. E., “Pearl- 
itic Rim in Malleable Iron,’ CANADIAN 
METALS AND METALLURGICAL INDUs- 
TRIES, August, 1945, vol. 8, no. 8, pp. 
29-31, 45. 

The occurrence of a pearlitic rim on 
annealed malleable castings is fairly com- 
mon. The author believes that this is the 
result of oxidation of: silicon in place in 
the iron to a variable depth, causing the 
stability of the cementite to increase and 
permitting the formation of a pearlitic 
rim just beneath the surface of the iron. 


Molds 

Grapuite. (See Centrifugal Casting.) 
Nickel 

Spot Test. (See Chemical Analysis.) 
Patents 


Company INCENTIVES. Russell, Wil- 
liam J., “A Patent Incentive System That 
Works,” Propuct ENGINEERING, Septem- 
ber, 1945, vol. 16, no. 9, pp. 577-599. 

The vice president of a company 
which values the inventive ideas of its 
employees describes a system in use in 
that company for encouraging and re- 
warding new ideas which can be 
patented. 


Precision Casting 


Low MEeEttinc ALLoys. Smith, Wal- 
ter C., “Low Melting Alloys as Produc- 
tion Aids,” METALS AND ALLoys, August, 
1945, vol. 22, no. 2, pp. 397-402. 

This article describes a series of low- 


‘ melting-point bismuth alloys and discusses 


their applications. 

Of particular interest to foundrymen 
is the section which discusses the appli- 
cation of these alloys to precision casting 
methods. Various alloys may be used 
either for molds which produce the wax 
patterns used in precision casting, or for 
the patterns themselves. 


Reclamation 


SpeciFICATIONS. “Acceptance Specifi- 
cations for Repaired New Castings,” 
Propuct ENGINEERING, September, 1945, 
vol. 16, no. 9, pp. 602-605. 

The oeaciont methods by which 
slightly defective castings may be sal- 
vaged are brazing or welding and im- 
pregnation. Because it is so easy to use 
these processes to cover up major defects, 
specifications have been recommended 


for the methods of salvaging castings and 
the conditions under which salvage oper- 
ations may be applied. This article briefly 
reviews the approved standard methods 
for repairing various types of defects. 


Sand 


REcLAMATION. Curtis, Gordon H., 
“Thermal Reclamation of Sand,” Atum- 
INUM AND Macnesium, September, 1945, 
vol. 1, no. 12, pp. 16-20. 

The author gives a detailed description 
of the thermal method of sand reclama- 
tion operated in his foundry where the 
high tonnages of sand required make its 
use economical. 

The thermal process is well suited to 
the reclamation of core sand, since most 
of the impurities which must be removed 
are such that they can either be oxidized 
or volatilized and carried out with the 
stack gases. Reclamation is carried on in 
a multiple hearth furnace of the type in 
ore roasting furnaces. The sand is suit- 
ably screened before it enters the furnace 
and is cooled after it leaves the furnace. 

The use of thermal reclamation per- 
mits the foundry to reduce sand costs, 
eliminate disposal problems, and to attain 
better control of the grain distribution, 
moisture content, and sand properties. 


Steel 


DEoxmpATION Practice. Wissmann, 
Conrad C., “Deoxidizing a Heat of Acid 
Electric Steel,’ Metau Procress, Sep- 
— 1945, vol. 48, no. 3, pp. 499-504, 

One of the melter’s jobs is to see that 
the steel is in as clean a condition as 
possible when it is tapped from the fur- 
nace. Inclusions are oxidation products of 
iron, manganese, silicon, and aluminum. 

Oxygen is removed from the steel bath 
by permitting it to combine with ele- 
ments which form compounds which can 
be readily removed from the steel. How 
easily oxide inclusions can be removed 
depends upon the viscosity of the steel, 
the density of the inclusions, and the 
particle size of the inclusions. Obviously, 
the viscosity of the steel will decrease as 
the temperature is increased. Little can 
be done about the density of the inclu- 
sions. However, the particle size can be 
controlled to some extent, since particles 
will coalesce when the inclusions are in 
a liquid state, but will not grow larger 
when the inclusions are solid. 

The author has written this article for 
the melter to assist him in deciding what 
additions to make and when these addi- 
tions should be made in order to get the 
cleanest possible steel. 


Founpry Description. Stedman, Ger- 
ald Eldridge, “Continuous Production of 
Steel Castings,’ METALS AND ALLOYS, 
September, 1945, vol. 22, no. 3, PP. 
735-741. 

A description of a well-planned mod- 
ern steel foundry. 
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WHEN YOU SET YOUR POST-WAR COURSE... 


RE, ME; ME, FR @@m™@ materials used by the United States Military Services 


must pass some of the most rigid specifications in the 
world. 


The ten plants of Federated have supplied millions of 
pounds of non-ferrous metals —ALUMINUM INGOT, BRASS 
and BRONZE INGOT, BEARING METALS, DIE CASTING ALLOYS. 
SOLDER, ZINC DUST, TYPE METALS and miscellaneous metals 
—to meet these exacting requirements. 


The improved technique gained by Federated in produc- 
ing non-ferrous metals for war is your guarantee of 
continuing quality in filling your post-war needs. 

A Federated sales engineer is at your disposal. 
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20 YEARS 


/N A BRONZE FOUNDRY 


OST of the overhead Cleveland Tramrail rail system, including 

several transfer bridges, serving the bronze foundry of the 
Oberdorfer Foundries, Inc., Syracuse, N. Y., has been in continuous 
operation for 20 years. 

The equipment serves two electric furnaces, three oil furnaces and 
six crucible furnaces; handles hot crucibles and delivers all metal to the 
molds. Despite the usual grit and dirt, present in all foundries, the 
maintenance required for the tramrail equipment is nearly negligible. 

Recently Oberdorfer installed a new Cleveland Tramrail archbeam 
runway and transfer bridge on which carriers from the old system had 
to operate. Because Cleveland Tramrail rail sizes are never changed 
there was no problem in supplementing the old system with this new 
equipment. 


GET THIS BOOK! 





BOOKLET No. 2008. Packed with CLEVELAND TRAMRAIL DIVISION 


valuable information. Profusely 


illustrated. Write for free copy. THE CLEVELAND CRANE & ENGINEERING CO. 


1106 EAST 283x0 St. 


WICKLIFFE. ON10. 
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BE @ Silvery produced electrically 


is the best! Keokuk Electro-Silvery, both standard 
and alloy, manufactured under complete and 
constant analysis, assure highest, uniform quality. 
When added to your metal, they eliminate 
speculation ... you kvzow the tesults in advance. 





® Keokuk production and distribution embody all 
the advantages of modern and efficient methods. 
Our steady progress and metallurgical developments 
in the past thirty years establish our position as ® Silvery as you like it! 


e ge e Keokuk Electro-Silvery is 
specialists. Discover now the many advantages of 2 produced in 12%-Ib. pig: 


lets so uniform in weight 


Keokuk Electro-Silvery. Write today. . . a Keokuk that they may be charged 
by count...also 30-lb. and 


metallurgist will call at your convenience. __ 60-Ib. pigs. All can be 


KEOKUK ELERIBMETALS CO. 


KEO K Gees 
FOR THIRTY YEARS... ELECTRO-SHLVERY AND OTHER FERRO-ALLOYS 


Sole Agents MILLER AND COMPANY, CHICAGO4, Cincinnati2 St. Lovis! 
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000,000 Cubic Feet 
of Clean Air Per Minute! 















































The more than one thousand Schneible Multi-Wash Dust Collectors 
now installed, if operated simultaneously, would completely remove 
dust and fumes from 12,000,000 cubic feet of air per minute. 

This impressive total reflects the increased acceptance of the 
proven wet method of dust collection. A preponderance of foundries 
with outstanding war production records are now equipped with 
Schneible Multi-Wash systems. The importance of maintaining clean 
air continuously in the working zones in these foundries has been 
given recognition as never before, and only the most dependable 
and trouble-free equipment has been installed. 

Schneible Multi-Wash Dust Collectors provide clean air at its 
best, and at the lowest ultimate cost. Attendance and maintenance 
are reduced to an absolute minimum, as there are no parts which 
break, burn, clog, rapidly wear, or require periodical cleaning. The 
collected matter, as sludge, permits far more easy disposal than 
an accumulation of dust. 

These advantages of Schneible dust control equipment will 
have added value in the competitive postwar years. Write for 
informative bulletins, and tell us about your dust and 
fume problems. — 


CLAUDE B. SCHNEIBLE CO. 
2827 Twenty-Fifth Street 
Detroit 16, Mich. 








Engineering Representatives in Principal Cities 


28,000 c.f.m. Schneible 
Multi-eWash Dust Collector 
for car wheel shakeout and 
sand conditioning system. 


Based on the performance 
of the initial installation, 
other plants of the same 
company have installed 
Schneible dust control 
equipment, with an aggre- 
gate capacity of more thor 
100,000 ¢.¢.m. 


UQUlo-varoR 
WHTIMATE CONTACT 
CQuiIPmeENT 


Oust COLLECTION 
assonrrion 
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PERSONALLY 


ITH ALL THE WARMTH OF THE 


CHRISTMAS SPIRIT, THE PERSONNEL 


OF H. KRAMER & COMPANY WISH 


YOU THE HAPPIEST HOLIDAY SEASON 


YOU HAVE EVER HAD. 


The mark of Quality 
on Ingot Brass and Bronze 


H. KRAMER & CO. « CHICAGO 














New Products 








Non-Ferrous Molten Metal Pyromete: 


Claud S. Gordon Co., Milwauke: 
and Indianapolis, have’ designed and 
built a hand pyrometer for taking 
temperature readings of molten non- 
ferrous metals, on a direct-reading 
type dial. Possesses a 43-in. stainless 





a“ 


A hand pyrometer for temperature readings 
of molten non-ferrous metals. 





steel extension and a 7-in. tip which 
permits readings to be taken below 
the metal’s surface. The indicator 
has a 3¥2-in. scale reading from 50 


to 2500° F. 


Supersonic Reflectoscope 


Sperry Products, Inc., Hoboken, 
N. J., have produced a supersonic 
reflectoscope for non-destructive test- 
ing. This machine sends supersonic 
vibrations through material under 
test and measures the length of time 
it takes these vibrations to penetrate 
the material, reflect from the oppo- 


wh 


Speccatiete (rating Lumber 
#in Timbers » Flask Lumber 


» Pattern Lumber » Plywood 








DOUGHERTY 


LUMBER COMPANY 
Capatte wpendatle | Supersonic eae lg balloon-tired 


4300 EAST 68th ST. CLEVELAND 5, OHIO 
(Continued on page 97) 
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the FIVE ESSENTIAL THINGS you never see in ELECTRODES!” 


ol 


Extruding an electric- 
furnace electrode. 
Sixty years of expe- 
rience, guided by 
continuing research, 
enables National 
Carbon Company to 
make electrodes of 
unmatched quality. 


ede the stimulus of war, the steel industry 
has developed new techniques to attain new highs 
in efficiency. The industry is thus better equipped 
to meet the challenge of the days to come. 

Matching strides with the steelmakers, National 
Carbon Company, Inc.... through continuing 
research ...also successfully rose to meet this 
war crisis. Carbon and graphite electrodes per- 
formed as never before. 

And now in the days to come, continuing re- 
search—one of the “‘five essential things you never 


WATIONAL CAR: 


GEN 


ERAL OFFICES: IO fast 42nd Street New 


see” in electrode-manufacture*— will continue to 
help us to parallel the progress of steel by turning 
out ever stronger, more uniform electrodes. 
. . . 

*These “five essential things you never see” in 
electrodes are: selection of raw materials, manu- 
facturing experience, manufacturing control, con- 
tinuing research, and customer service. They are 
a part of every “National” and “Acheson” elec- 
trode.: We shall be glad to explain in detail how 
they can be of distinct advantage to you. 


ran COMPANEMe- 


init @ Wnieor Carbide ond Carbon Corpo ation 
wi f 


york 17 NE 


DIVISION SALES OFFICES: Atlanta, Chicage, Dollas, 


Konsas City, New York, Pittsburgh, San Francisco 
/n Canode: Canadian National Carbon Company limited, Toronto 4, Canada 
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bers, all of whom volunteer their 
services. After citing the 1946 con- 
vention as the 50th anniversary of 
the founding of A.F.A., he presented 
a cast iron baby rattle, symbolic of 
the chapter’s recent affiliation with 
A.F.A., to Chapter Chairman H. G. 
McMurry, Buick Motor Div., Gen- 
eral Motors Corp., Flint, Mich. 
The technical talk was presented 
by Fred Carl, metallurgist, Delco- 
Remy Div., General Motors Corp., 
Anderson, Ind. In reviewing “Fac- 





National A.F.A. Secretary Wm. W. Maloney, 
Chicago, (left) and Chapter Chairman H. 
G. McMurry, Buick Motor Div., General 
Motors Corp., Flint, Mich., photographed by 
George Wlodyga, Buick Motor Div., at the 
October Saginaw Valley chapter meeting. 








foundry Bentonite. 

Akron, Ohio.............. Stoller. Chemical Co. 
Birmingham, Ala.......... Foundry Service Co. 
Boston, Mass..............Klein-Farris Co., Inc. 
Buffalo, N. Y......,.. Weaver Materiel Service 
Chattanooga, Tenn..... Ind. and Fdy. Equip. Co. 
Clea ge, Th. cccccccccces Foundry Supplies Co. 
ae ee! 8. J. Steelman 
eee Wehenn Abrasive Co. 
Cincinnati, Ohio....... .Delhi Foundry Sand Co. 
Coldwater, Mich. ...The Foundries Materials Co, 
Detroit, Mich....... The Foundries Materials Co. 
Dollas, Texas......... , --Barada & Page, Inc. 
Edwardsville, Ill... . Midwest Foundry Supply Co. 
Hammond, Ind... ... The Foundries Materials Co. 
Houston, Texas........... Borada &. Page, Inc. 
Kansas City, Mo..........Barada & Page, Inc. 
Long Island City, N.Y. .F. E. Schundler & 

los Angeles, Calif......... Ind. Fdy. Supply Ce. 








Theres a stock of 





From any one of the locations shown below . . . you can get 
prompt shipments of Schundler Bentonite .. . a first quality 


F. E. SCHUNDLER & CO., INC. 
520 RAILROAD STREET e JOLIET. ILLINOIS 


SCHUNDLER 


Los Angeles, Calif. .F. E. Schundler Bentonite Co. 


Inc. of California) 
Milwaukee, Wis......... Thomas H. Gregg Co. 
Minneapolis, Minn........... Smith-Sharpe Co. 
ow, » ae Marthens Company 
New Orleans, la......... Barada & Page, Inc. 


Oklahoma City, Okla...... Barada & Page, Inc. 
Philadelphia, Pa. ..Penna. Fdy. Sup. & Sand Co. 
Portland, Ore. .-.. Miller & Zehrung Chemical Co. 


St. Louis, Mo...... Midwest Foundry Supply Co. 
San Francisco, Calif... ... . Industrial Supply Co. 
Seattle, Wash.............. Carl F. Miller Co. 
Tulsa, Okla..............Barada &. Page, Inc. 
Wichita, Kans............Barada & Page, Inc. 
Mexico D. F., Mexico......... N. S. Covacevich 
Montreal, Quebec, Canada— 

(All Provinces) ...... Canadian Industries , Ltd. 
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tors in the Production of Non-Fer- 
rous Aircraft Castings,’ Mr. Carl 
interested everyone, especially when 
he discussed detection and correc- 
tion of defects. 





Donoho Ferrous Talk 
Covers Castings Aspects 


By Wm. H. Hoppenjans, Jr., 
Star Foundry Co., 
Covington, Ky. 


IXTY members of the Cincin- 

nati District chapter gathered 
at Cincinnati’s Engineering Society 
Headquarters, October 8, to hear 
Charles K. Donoho, plant metallur- 
gist, American Cast Iron Pipe Co., 
Birmingham, Ala., discuss the sub- 
ject “Cast Ferrous Metals.” 

Mr. Donoho presented a_ well 
planned and profusely illustrated 
talk covering the subject both in its 
broader aspects and, especially with 
respect to his experience at his own 
plant. Included among the items 
brought forward were consideration 
of many variables affecting centri- 
fugal casting technique; the value 
of ladle inoculation in the produc- 
tion of static cast pieces; the manu- 
facture of high-strength, corrosion 
resisting bolts in a permanent mold 
casting machine, which appeared to 
bear some similarity to an Owens 
bottle blowing machine; and the 
substitution of centrifugal steel cast- 
ings for forgings in such applications 
as the production of aircraft engine 
cylinder barrels and the propellor 
shafts for ocean going vessels. 





Statistical Quality 
Control Lessens Scrap 


ha pt ote at the September 28 
meeting of the Ontario chapter 
was “Some Aspects of Foundry Post 
War Problems.” The topic was pre- 
sented by E. Holt Gurney, Gurney 
Foundry Co., Ltd., Toronto, at the 
Royal Connaught Hotel, Hamilton. 


The application of statistical qual- 
ity control in the foundry was dis- 
cussed, using one of Canada’s found- 
ries as an example. He referred to 
statistical quality contro] as a means 
for reducing scrap and that it could 
be used in the improvement of 
foundry practice in the post war 
period. 
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WOOD PATTERNS BS. 
COATED WITH 


HARDLAC \¥ 


ARE REALLY 
PROTECTED 


$I 








, dependable accuracy and fast 


f 
f 
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rating action . .. These are features 
a fe 


embodied in the design of Marshall 


oe) f |} Hundreds of leading Pattern 
Bear Thermocouet Shops and Foundries acclaim 


this modern coating. 


‘ assuring highest efficiency temperature- 





control, Marshall Thermocouples — PREVENTS Warping, swelling, wear and 
ee deterioration. 


PROTECTS AGAINST oils, water, waxes, 


; pe eu . A ; | ; : 
render service that is truly economical. . 
oe kerosene and gasoline. 


\ i 
% ] 5 


L. H. Marshall Co., 270 W. Lane Ave., 











Yes, Hardlac answers every requirement for a safe, 
ready-to-use pattern coating. This specially de- 
veloped McDougall-Butler product brushes easily, 
dries quickly to provide a smooth even protective 
coating on any wood pattern. Molding sand won't 
stick to a Hardlac surface even when packed by 
"slinger" or tamp methods. Save time—save dis- 
appointments—start HARDLACing your patterns 
right away. 


/ 


Columbus 2, QOhio.. i 


Made in clear and standard colors red, 
yellow and black to conform with A.F.A. 
recommendations. Write for name of your 
nearest supplier. 














Mc DOUGALL-BUTLER CO., Inc. 


MAKERS OF VARNISHES « ENAMELS «+ PAINTS 
BUFFALO, NEW YORK 
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A serious—and preventable—loss exists in many 
foundries using annealing furnaces. This loss 
results in higher fuel costs—and drinks up your 
profits. 


The loss is caused by the heat-absorbing qualities 
of heavy, dense firebrick furnace linings . . . lin- 
ings that soak up heat during the entire firing 
period. 


When dense firebrick linings are replaced with 
B&W Insulating Firebrick, this heat-waste is mini- 
mized and considerable heating-up time is saved. 







Be eee st sos 
a % 














— ISS Reece eRC RI, 


Because B&W I.F.B. absorb very little heat, they 
reach temperature quickly. The heat goes into the 
charge where it can do useful work. Savings 
resulting from the use of B&W I.F.B. vary, but it 
is not unusual to note 60-70 per cent reductions 
in heating-up time—and 33 per cent reductions in 
fuel costs! 


Your local B&W Refractories Engineer will gladly 
advise you on the money-saving possibilities of 
B&W I.F.B. in your furnace. No obligation of 
course. 








£WILEO 


THE 8AaB 
co 
Cx 








AMERICAN FOUNDRYMAN 


BABCOCK f 


cl 
ni 
ot 


fle 
de 


Ay 


of 
pl: 
for 
fal 
ish 
en 
tic 


an 
arc 
ins 
sig 
the 





nur 
anc 
lon; 
50° 


Mil 
clea 
net 

mist 


DEC 





NEW PRODUCTS 


(Continued from page 92) 


site side, or an internal defect, and 
return to the sending point. The 
pattern produced oscilloscope screen 
provides a visual indication of the 
location of any defects that may be 
present in the material under test. 

Materials that can be tested in- 
clude aluminum, iron, magnesium, 
nickel, steel, zinc, ceramics and 
other materials. ‘ 

Depth of penetration is 10 feet. 

Portability is‘ built into the re- 
flectoscope by means of a specially 
designed, balloon-tired carriage. 


Coating 


The Japan Co., 5103 Lakeside 
Ave., Cleveland, has developed a 
method of roller coating, by means 
of which many metal, wood and 
plastic products can be finished be- 
fore stamping, forming or other 
fabricating. Various types of fin- 
ishes are employed, including paint, 
enamel, lacquer, varnish and plas- 
tic coatings. 


All-Around Hand Pyrometer 
Claud S. Gordon Co., Milwaukee 


and Indianapolis, announce an all- 
around hand pyrometer that gives 
instant and direct readings, and de- 
signed for use with most types of 
thermocouples. Made of cast alumi- 


Hand pyrometer for all-around general 
application. 


num and brass; it is well-balanced 
and easy to handle. Indicator has a 


long, usable scale that starts at © 


50° F. 


Self-Cleaning Magnet 
Dings Magnetic Separator Co., 
Milwaukee, announces a new self- 
cleaning, rectangular, electro-mag- 
net for use where a large amount of 
miscellaneous iron is to be sepa- 
(Concluded on page 98) 
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CHILL 


‘wonaecAD) CHILL NAILS 


A TYPE FOR EVERY PURPOSE 
MEDIUM BLADE 


Lengths Over All 
21 oe 2% 8. 2%," 3 Yy e. 


The medium blade shown above is one of many “Koolhead” 
types. Other types available from stock. 


GIANT © JUMBO ° SLIM BLADE °¢ 
HORSE NAIL BLADE * HORSE NAIL STUBS ° 
HORSE NAIL SECONDS °* AND THE NEW 


“KOOLHEAD" 


© SPIDER CHILLS ® 


GED 
Manufacturers of yor tense? Nails Since 1872 


ot 


STANDARD HORSE NAIL CORP. 
NEW BRIGHTON, PENNSYLVANIA 
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A.F.A. SYMPOSIA 


All on Malleable Foundry Subjects 











Malleable Iron Melting 
Fifteen papers covering refractory problems, various melting units and 
procedures, pouring temperatures and fluidity—243 pages; 57 illustra- 
tions; 32 tables. Price: $8.00; $2.00 to A.F.A, Members. 


Graphitization of White Cast Iron 
Twelve papers explaining the principles of graphitization, the use of 
inert gases and various types of annealing equipment—174 pages, 87 
illustrations; 21 tables. Price: $3.00; $1.50 to A.F.A. Members. 
oa 
* 

Gating and Heading Malleable Iron Castings 
Seven papers presenting modern gating and risering methods. Amply 
illustrated to provide the answers to gating problems—83 pages; 80° 
illustrations; 2 tables. Price: $2.00; $1.50 to A.F.A. Members. 
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American Foundrymen’s Association 
222 West Adams Street Chicago 6, Ill. 
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Products that make 
BETTER castings 


CUPREX 
For Bronze, Pocket 


idizing 
i , Develops oxidiz! 
: multiple oft eliminate nena 
cont Degasses and saves ™ 
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” Scientific orion and losses du 
owing. Neutral action. 


For Bronzes and 
Gunmetals 
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results, ensur 
a porosity, i 
resistance, ner 
properties. 


e Removes oxides, improves physical 
properties, reduces dross loss. 


Non-Ferrous 
Alloys 
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Write for samples; 
make your own fes?. 


FOUNDRY SERVICES, zc. 


280 Madison Avenue 
New York, N. Y. 


Dept. 





























NEW PRODUCTS 


(Continued from page 97) 


rated. The unit is made completely 
automatic in operation with the 
aid of cross-belt that conveys tramp 
iron to a discard pile, instead of al- 
lowing it to affix to the magnet face 
and later drop back on the main 
belt in case of a power interruption. 
The self-cleaning magnet does away 
with the down time formerly neces- 
sary for discharging iron and scrap- 
ing off the belt. 


Greases 

Dow Corning Corp., Midland, 
Mich., has announced two new sili- 
cone greases for general high and 
low temperature applications. These 
greases, DC 33 and DC 44, are serv- 
iceable in ball bearings operating at 
speeds up to 10,000 rpm. They 
possess low volatility and slight ten- 
dency to bleed. 


Sand Conditioners 

Royer Foundry & Machinery 
Co., Kingston, Pa., have now avail- 
able three different sized gas engine 
powered sand conditioners which 
can be used indoors or outdoors to 
properly condition storage sand. 
These self-contained units can be 
easily moved about the storage 
yard, being light in weight and rub- 
ber tire mounted. They are par- 
ticularly designed for yard service 
where no electrical outlet is avail- 
able. The capacity of the three 





Small model sand conditioner with a capa- 
city of | to 3 cu. yds. per hour. 


sizes are: Junior “G”, 1 to 3 cu. 
yds. per hour; Model “H”, 3 to 5 
cu. yds. per hour; and Model “O”, 
3 to 8 cu. yds. per hour. 








Foundry Sand Testing 
HANDBOOK 


A foundryman man select his scrap 
with the greatest of care. His melting 
procedure may check with the most ad- 
vanced practice. And he may exercise 
full control over his methods. BUT... 
he cannot consistently produce sand 
castings in molds prepared ‘from uncon- 
trolled sand mixtures. 


A casting is only as good as the 
mold .. . that’s why the A.F.A. 
FOUNDRY SAND TESTING 
HANDBOOK is a “must” for the 
foundryman’s library. Order your 
eopy today: $2.25 to A.F.A. Mem- 
bers; $3.50 List Price. 5 


AMERICAN FOUNDRYMEN’S 
ASSOCIATION 
222 W. Adams St., Chicago 6 





A New A.F.A. Publication ... 


Recommended Practices 
for 
NON-FERROUS ALLOYS 


Information contained in this important 
New A.F.A, publication has been com- 
piled by the Recommended Practices 
Committee of the A.F.A. Brass and 
Bronze Division, and the Committees on 
Sand Casting of the A.F.A. Aluminum 
and Magnesium Division. A book that 
provides non-ferrous foundrymen with 
accurate, up-to-date data for the produc- 
tion. of practically any non-ferrous alloy 
casting, and enables them to check pres- 
ent a sagpeme practices against accepted 
standards and wide experience. An in- 
dispensable reference work wherever non- 
ferrous metals are cast . . . compiled by 
many leading foundrymen and metallurg- 
ists. Contains 159 pages, 42 tables, 35 
illustrations; cloth bound, 


Some of the VALUABLE 


INFORMATION in this book... 

Molding Practice . . . Finishing Practice 
. ». Melting and Pouring . . . Heat Treat- 
ment . . . Causes and Remedies of Defects 
e - Properties and Applications .. . 


for the following alloys: 

@ Leaded Red and Leaded Semi-Red 
Brasses. @. Leaded Yellow Brass. @ High- 
Strength Yellow Brass and Leaded High- 
Strength Yellow Brass (Manganese Bronze). 
@ Tin Bronze and Leaded Tin Bronze. 
@ High-Lead Tin Bronze. @ Leaded Nickel 
Brass and Bronze Alloys (Silicon Bronze), 
@ Aluminum’ Bronze. @ Aluminum-Base 
Alloys. @ Magnesium-Base Alloys. 


$425 to A.F.A. 
Members 


ORDER YOUR COPIES PROMPTLY! 
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YES, Boys THESE 
NEWCOMERS 
WILL BEAR 

SWIFT 


INVESTIGATION. 
SEND FoR 
RULLETINS AND 
FREE SAMPLES 
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that Clean Better, Faster and Last Longer 

Controlled Analysis insures Uniformity 
and Firm, Tough Basic Material ! 

@ Accurate analysis plus uniform heat treating guarantees 

steel abrasives that are unusually hard and tough—and — 

this means longer life plus positive cleaning action. “Sure 

SHOT” abrasives are absolutely uniform—‘“Par GRIT”’ 


Sets a new standard in uniformity, sharpness and keener 
cutting edges. 


IMMEDIATE DELIVERY 


All quantities shipped in double 100-pound bags, in- 
suring safe delivery. Ton and carload lots available. 


MODERN SCREENING 
SYSTEMS GIVES YOU 
ACCURATE SIZES .. 

GRADED TO THE NEW 
$.A.E. SPECIFICATIONS. 


Send for Samples and Sizes-> 


The WESTERN "art! ABRASIVES @.4 


PLANT: CHICAGO HEIGHTS, ILLINOIS 
GENERAL SALES OFFICE: 2545 EAST 79th ST., CLEVELAND 4, OHIO 
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Not Adapted to—but DESIGNED 
for FOUNDRY USE 


Any foundryman who investigates the Blaw-Knox line of buckets 
can tell that a thorough study of foundry requirements has gone 
into their design . . . There’s a wide variety of Single Line, Hook- 
on types for both low headroom and extremely low headroom 
installations ... Check your requirements and operating condi- 
tions against Blaw-Knox specifications and you'll come up with 
the bucket that’s exactly right for the job. 


BLAW-KNOX DIVISION OF BLAW-KNOX COMPANY 
2073 FARMERS BANK BUILDING, PITTSBURGH, PA. 

NEW YORK CHICAGO PHILADELPHIA BIRMINGHAM WASHINGTON 

Representatives in Principal Cities 

























a No. 3175 Single Line “closed head"’ 
Hook-on Type bucket. Safety hub trip. 
aw hinge stops. Capacity 14 

cu. yds. 


No. 309-F. A % cu. yd. Hook-onType m> 
bucket designed especially for Foundry 
use. Requires only 6'-7" operating 
headroom ... For complete data on 
these and other Blaw-Knox Buckets 
for the Foundry, write for Catalog 
No. 2002. 
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Cast Metals Handbook 


The Accepted Standard Reference Book 
for All CAST METALS 


The complete, accurate and up-to-date reference book on the 
Engineering Properties of ALL Cast Metals should be among the 
technical books in every Foundry. Outstanding metallurgists 
and competent men of industry contributed to it. Committees of 
technical men helped compile it, from the engineering standpoint. 


Separate sections deal with all the Cast Metals and include 
extensive data on engineering properties, specific applications. 
factors in good castings design, and many other factors essential 















































List to a knowledge of the design production and performance of 
Price $6; metal products. 
$4 to A.F.A. For post-war products, the Cast Metals Handbook is a depend- 


Order able reference work of interest. to foundrymen, engineers, and 
a Copy Today all those interested in the development of better metal products. 


3d edition, completely revised. Cloth bound, 745 pages, 258 
illustrations, 204 tables, extensive bibliographies and cross-index. 


American Foundrymen's Association 


222 West Adams Street Chicago 6, Illinois 


Members... 
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"OLIVER" 


TILTING ARBOR 


MITER SAW 


@ Arbor tilts up to 45° to enable operator 
to do rip, cross-cut, miter or dado work 
while work remains flat on table. 


@ Precision-built for greatest accuracy, 
ease of operation and safety. 


@ Carries saw up to 18-inch diameter. 
@ Large table—plain or rolling type. 


Write for Complete Details 


OLIVER MACHINERY CO. 
Grand Rapids 2, Michigan 





aot SILICON Roy 


SILVERY 


The choice of Foundries 
who demand the best. 


“Jisco” Silvery is a “must 
in the modern foundry. Its 
use means better castings 
at lower cost. It supplies 
the needed silicon. 


Full information upon 
request. 


@ VIRGIN ORES 
@ LADLE MIXED 
@ MACHINE CAST 


tHe JACKSON 
IRON & STEEL CO. 
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New Literature 








Dow Corning Corp., Midland, 
Mich., has available some primary 
data on silicone greases for general 
high and low temperature applica- 
tions which is available upon re- 
quest. 


Sperry Products, Hoboken, N. J., 
has published Bulletin 3000, describ- 
ing a supersonic reflectoscope. 


Dings Magnetic Separator Co., 
Milwaukee, now has available mate- 
rial describing their self-cleaning 
rectangular magnet for automatic 
tramp iron removal. 


An illustrated booklet explaining 
the historical relation between jobs, 
machines and prices has been pub- 
lished by the National Machine 
Tool Builders’ Association, Cleve- 
land. Copies will be mailed upon 


request. 


Dow Corning Corp., Midland, 
Mich., has published a new catalog 
“Dow Corning Silicones” listing all 
of the silicone products now avail- 
able. Copies may be had by writ- 
ing the corporation. 


Bulletin PB1226, published by 
The Bristol Co., Waterbury, Conn., 
describes their new proportional cur- 
rent input controller. 


Catalog No. MM-701 can now be 
obtained from Claud S. Gordon Co., 
Milwaukee and Indianapolis, de- 
scribing their hand pyrometer for 
temperature readings of molten met- 
als. Catalogs LT 800 series also can 
be received describing their all- 
around hand pyrometer. 


A revised edition of “The Amer- 
ican Line,” a 24-page reference 
catalog of the entire products manu- 
factured by American Foundry 
Equipment Co., 555 S. Byrkit St., 
Mishawaka, Ind., has just been re- 
leased. A copy of this catalog, 
No. 40, may be obtained directly 
from the manufacturer. 








a service 
without 
obligation 


You are invited to consult us 
on any metallurgical problem. 
Specific products for specific 
results tested and improved 
through 18 years’ practical ex- 
perience. 


A. B. C. FOUNDRATE FLUXES 


are scientifically blended—labora- 
tory tested. FLUXES for melting, 
protecting, refining and degassing 
aluminum, brass, bronze and grey iron 
alloys. A.B.C. FOUNDRATEFLUXES 
assure more metal in the castings— 
less metal in the skimmings. Results 
are better castings at lowered costs. 


A. B. C. MICA PRODUCTS 


MICAWASH and MICAPARTE for 
core and mold washes—also parting 
compounds—for all ferrous and 
non-ferrous alloys. (Contain no free 
silica). 


COATING COMPOUNDS for die 
casting—permanentmolds—forging 
dies—centrifugal casting. 


MICA LUBE supplies a clean, light- 
colored Lubricating Film suitable for 
High Temperatures without black 
smoke, dust or heavy fumes. 


Feel free to use our helpful, practical con- 
sulting service. It's yours without cost or 
obligation. Write today for a prompt 
reply, also for full information on 
A.B.C. products. Address Dept. A.¥. 


(Owe of the Tennant Group) 
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SOME 


“FALLS RIVER” 


COPPER ALLOYS 


Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 
Copper 


Aluminum 20/80 
Aluminum 40/60 
Aluminum 50/50 
Calcium 90/10 
Chromium 95/5 
Iron 70/30 

Iron 90/10 

Iron 95/5 
Magnesium 90/10 
Nickel Aluminum 25/25/50 
Nickel Shot 50/50 
Nickel Shot 70/30 
Nickel 85/15 
Phosphor 85/15 
Phosphor 90/10 
Shot 

Silicon Aluminum 25/25/50 
Silicon 70/30 
Silicon 80/20 
Silicon 85/15 
Silicon 90/10 


This partial list is but a few of the many alloys we make. Each 


is for the specific purpose of adding quantities of high melt- 
ing point metals to standard alloys. 
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There's a 
“Falls Brand" Alloy 
For Every Foundry Use. 





Our 
Telephone 
Number 
It’s Buffalo 
Riverside 
7812-3-4 





NIAGARA FALLS SMELTING & 
REFINING CORPORATION 


America’s Largest Producers of Alloys 


BUFFALO 17, NEW YORK 
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MOORE RAPID 


FURNACES 


PEA REDE IR, 





Illustrated is a size T Lectromelt Furnace 
installed in the Metallurgical Laboratory at the 
U. S. Naval Academy, Annapolis, Md. The 
usual hourly rating for acid steel in this size 
of furnace is 500 pounds, and the usual size 
of heat averages 1000 pounds. A single turn 
foundry steel output for Lectromelts of this 
size is normally 2 tons. The KVA rating is 
usually 300 to 375. 


PITTSBURGH LECTROMELT 


DECEMBER, 1945 


Nearly 1000 Lectromelts are in daily opera- 
tion throughout the world, producing steel 
for ingots and castings, and gray and malle- 
able irons. The top charge type is available 
in capacities from 100 to 250 pounds. 

Our engineering staff will welcome the op- 
portunity of discussing any special as well as 
standard furnace requirements in all possible 
detail. 


FURNACE CORPORATION 
PITTSBURGH..30..PENNA. * > 





DUST CONTROL FOR ELECTRIC FURNACES 


i cate 





The patented AAF furnace hood 
in combination with Type W Roto. 
Clone insures positive dust and smoke 
control with a fraction of exhaust 
volumes used with general ventila- 
tion. Hood design is varied to suit 
the type and make of electric fur- 
nace on which it is to bé used— 
either side or top charge. Roto- 
Clone maintains practically constant 
inflow of room air to hood regardless 
of gas temperature to obtain positive 
control during the entire melting 
cycle. Send for complete informa- 
tion and Bulletin No. 278. 


Roto-Clone's record of positive 
dust control at every foundry opera- 
tion is the result of years of dust en- 
gineering experience. Roto-Clones are 
available in three Types—Type W 
(wet) for general foundry dust con- 
trol, particularly at shakeout, sand 
conditioning and abrasive cleaning; 
Type D (dry) for grinding and snag- 
ging; Type N (Hydro-static) for the 
safe collection of hazardous mag- 
nesium dust. Write for bulletins. 


"SHAKEOUT DUST CONTROL MADE EASY 


Sg Se : pits ye A kiss AAF-engineered side hoods ex- 
hausted by Type W_ Roto-Clones 
offer the most practical method of 
dust contro! for large shakeouts 
served by overhead cranes. The 
strong indraft from the Roto-Clone 
diverts the dust and fumes and pre- 
vents their dispersion to the sur- 
rounding work area. A minimum of 
space and piping to collect, store and 
precipitate the dust is required. Send 
for Bulletin No. 274A. 











AAF FURNACE HOODS 








aay Ga Wash =S AMERICAN AIR FILTER COMPANY, INC. 
INCORPORATED 


104 Central Avenue Louisville 8, Ky. 
In Canada: Darling Bros., Ltd., Montreal, P. . 


ROTO-CLONE | 


FOR FOUNDRY DUST CONTROL 
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60-40 Balance 

: : Since May, when commercial adver- 
. tising was incorporated in the AMER- 
. i ICAN FOUNDRYMAN as a regular 


feature, all issues have averaged 60% 
editorial; 40% advertising. A.F.A. 
considers this editorial margin neces- 
sary so that the Association Publica- 
tion can continue to bring the latest 
technical information and Association 
news to the Membership. 


Qualit y Coverage 


, q Sold as a part of the A.F.A. Member- 


fo 


; ship Service, each issue of the AMER- 
F ICAN FOUNDRYMAN is individually 
) owned. In other words, the AMERI- 


CAN FOUNDRYMAN reaches and 
: is retained by those men who in- 

fluence the purchase of foundry 
equipment and supplies. 


Proven Read ershijya 


Unsolicited comments on the returns 

from AMERICAN FOUNDRYMAN 

advertisements prove the "pulling 

power" of the magazine. When ad- 
vertisers write ‘we have received in- 
quiries from South America, England 
: and Scotland as well as from the 
United States and Canada" the 
reader interest in the magazine has 
become an established fact. 


flecepted Medium 


| Published since 1938, the AMERI- 
| CAN FOUNDRYMAN is recognized 

: as the technical medium that serves 
all branches of the foundry field. 
This reader acceptance can mean 
SALES for those advertisers who use 
the pages of this Association Publica- 
tion to bring their advertising mes- 


sages to an interested, responsive 
A.F.A. Membership. 


ew. 


ey Dated 


Published by 
AMERICAN FOUNDRYMEN'S ASSOCIATION 


222 WEST ADAMS STREET CHICAGO 6, ILLINOIS 





Saving you weeks or months of costly 
delay in foundry reconversion, Despatch 
now offers you a service we believe 
unprecedented in the industry —prompt 
delivery and installation of any stand- 
ard Despatch batch-type Core-Baking 
Oven, regardless of size. 

Think what this means! New, ultra- 
modern ovens with ingenious mechanical 
features never available before . . . to 
assure faster, more uniform baking, 
easier loading and operation, and lower 
baking costs per ton of cores baked daily 
than you’d ever think possible. 


FAST NATION-WIDE SERVICE 


To be able to offer prompt delivery of 
new, postwar Despatch ovens takes an 
exceptional engineering and manufac- 
turing organization. We have it. 

With the largest nation-wide engi- 
neering staff in the industry, ample 
manufacturing and production facilities, 
and 43 years of specialized experience 
and “‘know how’’, Despatch can provide 
the ovens you need . . . and do it now. 


5 POPULAR TYPES, ALL SIZES 


CAR TYPE ovens for heavy molds, cores; 
RACK TYPE, for lift-truck loading; TRUCK 
TYPE, a foundry favorite; DRAWER TYPE, 
for flexibility; and SHELF TYPE ovens for 
miscellaneous baking, pasting. 


DESPATCH 


OVEN COMPANY “'8 *taretts:'4 


CHICAGO 1 








